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ABSTRACT 
 
 
Dynamic forces in the hydrologic cycle move underground water through Florida’s 
carbonate rocks dissolving chemical components of the rocks, leaving behind caves, solution 
pipes, and other voids that result in a karst terrain. Ravelling is the common subsidence 
mechanism throughout most of Florida where unconsolidated materials filter downward into 
voids in the underlying limestone. A cavity in the overburden develops and enlarges over a 
period of many years. The enlarged cavity is also known as sinkhole. The investigations of 
sinkhole characteristics and potential involve studying the regional geology, hydrology and 
mapping historic sinkholes that have occurred in the area. 
Use of Cone Penetration Test (CPT) soundings, in conjunction with conventional soil 
borings are becoming more common in the assessment of subsurface soil conditions in the 
vicinity of sinkhole-related ground surface. The penetration resistance data by CPT can 
determine the presence and extent of raveled soil zones characteristic of sinkhole features, and 
the penetration pore water pressure data can be used to determine the integrity of the clay 
confining unit at each test sounding location.  
The objective of this study is to identify the possible location of the confining breach at a 
sinkhole in Seminole County. The methods used in the assessment of the sinkhole’s subsurface 
conditions were Standard Penetration Test (SPT), which provided information that helped to 
identify the location of the ravelled zones within the soil profile, and Cone Penetration Test that 
  
iv 
 
 
gave information of the piezometric water levels obtained from the pore pressure dissipation 
curves. The total head was calculated from the piezometric water levels corresponding to the 
different elevations. The data were found to exhibit a downward behavior of the total head, 
starting at around elevation 50 feet, NGVD that extended towards lower elevations. The SPT 
boring log identified a ravelled zone starting at 31 feet approximately. From both information it 
was possible to establish that the hydraulic head was influenced by the proximity of the ravelled 
zones, where the head precipitated rapidly as the elevation decreased. From the result of this 
study, it was concluded that the location of the breach in the confining layer started at 61.8 feet 
deep below the ground surface. Potentiometric contour lines at elevation 24.40 feet denoted flow 
patterns of water from the surroundings of the depression towards the approximate location of 
the center, which is the existing of subsurface cavity. 
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 CHAPTER ONE 
INTRODUCTION 
 
The Florida Peninsula has alternatively emerged above and been submerged below sea 
level many times during its geologic history. During times of submergence, deposits of calcium 
and magnesium carbonate accumulated in deeper water far from the shore. Closer to the shore, 
sediments brought to the sea from an adjacent land mass by ancient rivers were deposited. 
As the seas receded and the shoreline moved progressively away from the land mass, the 
sand deposits covered the silt and clay deposits which in turn covered the carbonate deposits. 
With time, the carbonates lithified to form sandstones, sandy limestones and coquina. 
On the emergent land surface, erosion by water flowing out toward the sea began to 
remove the sediments. As the base level was lowered and the overlying sediments were moved, 
the carbonate rocks became exposed to weathering. 
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The weathering of carbonate rocks and especially limestone is mainly by solution. The 
solvent is created when rainwater combines with carbon dioxide in the atmosphere to form a 
weak carbonic acid, which will dissolve carbonate minerals in the rock. Because of the solubility 
of the rock, its surface is lowered and the joints, the bedding planes, and especially their 
intersections are enlarged to form vertical and horizontal cavities or caverns in the rock mass. As 
the sea level continues to decrease, the water level in the rock is lowered and the caverns form at 
a deeper level. 
Upon re-submergence, the soluble rock, including its cavities, is buried under new 
sediment, and the geologic process begins again. This process leads to the formation of what is 
defined as Karst Terrain.  
Sinkholes are a common phenomenon in the Central Florida area. This Karst feature can 
have various sizes ranging from a few feet to about sixty feet in diameter; also they can be 
shallow or up to a hundred feet in depth. Because it is widespread feature, many investigations 
have been performed in order to characterize them and document the possible factors that 
contributed to their occurrence.  
There are no standard procedures or consistent methodologies for evaluating sinkhole 
characteristics. However, there are large number of techniques and tools that can be utilized 
significantly to enhance such evaluations.  
The methods used in Central Florida to study and evaluate areas for their potential 
sinkhole development vary widely depending on the extent of the site to be studied, the geology 
and hydrogeology of the area, the sinkhole experience and history of the area, and the effect or 
consequence of a sinkhole upon the site. Some methods may use the Standard Penetration Test or 
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Ground Penetrating Radar for performing subsurface explorations. A method that is starting to be 
more widely used is the Cone Penetrometer. This method can detect downward groundwater 
flow when used in the assessment of sinkhole subsurface conditions. 
The scope of the study is to evaluate the groundwater flow patterns of a sinkhole, at 
Seminole County, in order to locate the breach in the confining layer. In order to achieve such 
accomplishment, the literature and methodologies used during the investigation contemplates the 
following: 
Chapter 1 provides an introduction to Florida’s karst terrain including a brief background 
of the formation process. 
Chapter 2 is a review of the literature on the characteristics of a karst terrain, the 
subsidence and sinkhole formation process. Regional geologic and hydrologic conditions of 
Seminole County are also reviewed. The Cone Penetrometer description is included. 
Chapter 3 describes the methodologies of surface and subsurface exploration performed 
at the sinkhole site.  
Chapter 4 presents an analysis of the data obtained from such exploration methods. 
Chapter 5 summarizes the findings obtained from the investigation of data. Limitations 
are mentioned, as well as, recommendations for future research. 
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 CHAPTER TWO 
LITERATURE REVIEW 
 
2.1 Karst Terrain 
 
2.1.1 Hydrologic Cycle and Aquifers 
 
The movement of water represents an important role in the formation of Karst terrain, as 
well as, carbonate rocks, which are largely present in Florida. The movement of water is 
represented in the hydrologic cycle, and comprehends a process that starts at the ocean when the 
sun’s radiation heats the ocean’s surface and evaporates water, which is carried away by rising 
convection currents of air, forming clouds of water vapor. The clouds are carried out over the 
land by winds, where they drop their moisture as rain, snow or hail.  
Under usual atmospheric conditions some of the precipitation reaches the ground, a 
portion of it will evaporate directly from soil, plants, and free bodies of water; some may 
infiltrate the soil rocks; and some may runoff across the land surface.  The runoff may contribute 
to normal surface drainage to the form of streams or lakes, eventually returning to the ocean to 
begin the hydrologic cycle anew. 
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Water that infiltrates underground will have a more tortuous route before it returns to the 
sea. Some water may percolate downward to recharge ground water aquifers, and then move 
laterally until being discharged to streambeds or springs. Plants may take up some underground 
water and through evapotranspiration return it to the atmosphere. Aquifers, which are subsurface 
zones of rocks or sediments that yield water in sufficient quantities, are classified as unconfined, 
semi-confined, or confined. Water that is in direct contact with the atmosphere through the voids 
in sands, gravels, or rocks saturated with water is called unconfined water, also referred to as the 
surficial or watertable aquifer. 
Semi-confined or confined water is separated from direct contact with the atmosphere by 
impermeable materials, such as clay beds or consolidated rocks. Confinement may impose 
pressures on the enclosed water that are higher than the atmospheric, creating artesian 
conditions. Water under such pressure will rise some distance up a well that penetrates a 
confined aquifer. 
 Unconfined and confined ground waters move in response to the forces of gravity, the 
same as surface waters, from higher to lower elevations. In addition, confined ground waters also 
move in response to pressure gradients.  
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It is these dynamic forces in the hydrologic cycle that move underground water through 
Florida’s carbonate rocks. In transit, the water dissolves and carries away in solution the 
chemical components of the rocks, leaving behind caves, solution pipes, and other voids that 
result in a karst terrain (Lane, 1986). 
 
2.1.2 Chemical Weathering of Carbonate Rocks 
 
Karst formation processes tend to be hardly noticeable because most development occurs 
underground over long periods of time. The results of these persistent processes will be 
manifested in the subsidence of surficial sediments to form swales, the formation of a new 
sinkhole or other karst phenomenon. 
Chemical weathering is the predominant erosive process that forms karst terrain. The 
weathering of limestone involves removal of rock-mass through solution activity. A weak acidic 
solution is formed when rain falls through the atmosphere and combines gases such as carbon 
dioxide and nitrogen. Then, becomes more acidic when the water comes into contact with 
decaying organic matter in the soil. Limestone, which is susceptible to dissolution by acidic 
water, is dissolved by chemical reaction. Typically, limestones tend to be fractured, jointed and 
laminated, aspects that are potential zones of weakness that are enlarged and extended in time by 
the acidic waters.  
Removal of the rock, with the continuing formation or enlargement of cavities, can lead 
to the collapse of overlying rocks or sediments. Partial subsidence of the overburden into cavities 
will form swales at the surface, producing undulating topography. By this slow, persistent 
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process of dissolution of limestone and subsequent collapse of overburden, the land is worn 
down to form a karst terrain. 
 
2.1.3. Lowering of land Surface 
 
Related to the formation of karst terrain is the lowering of land surface on a regional 
scale. Regional lowering of the land surface takes place through the cumulative effects of 
thousands of individual, localized events, and through the frequent removal of carbonate rock by 
dissolution. Investigations have been made to determine an “average” rate of surface lowering in 
Florida; some of the results are shown in Table 1. 
 
Table 1 
Calculated rates of surface lowering due to solution showing possible range of rates depending 
on variable densities of limestone. 
 
Location  Reference Rate Reference Rate 
1 Rainbow Springs Fennel, 1969 0.5 Bishop, 1982 0.7 
2 Itchetucknee springs Fennel, 1969 0.8 Bishop, 1982 1.2 
3 Silver Springs Fennel, 1969 1.4 Bishop, 1982 2.1 
4 Central Peninsula Sellards, 1967 2.0-2.4 - - 
5 Suwannee River drainage basin Brooks, 1967 1.2-2.0 - - 
6 Near Tampa well field Sinclair, 1982 0.7 - - 
7 Northern peninsula Opdyke, et al., 1984 1.0 - - 
Rate (inches / 1,000 years) 
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Regional studies presented in Table1, represent the range of land surface lowering that 
could be expected under long-term natural conditions.  
Man’s activities disturb the natural environment, and most of the time drastically within 
short periods of time. Among the most common activity presented in Florida is the pumpage of 
wells. Sinclair (1982), as a part of a study on pumpage-induced sinkhole collapse at a municipal 
well field in the Tampa area, calculated a rate of surface lowering of the limestone of about one 
foot per 1,700 years (7 inches/1,000).  
This rate of lowering would only be significant to the area of a few square miles 
immediately adjacent to the well field that is affected by the pumpage. Lowering of land surface 
is increased by activities such as the one already mentioned; it can directly influence the karst 
formation process leading to sinkholes, a common feature present in Florida. 
 
2.2 Karst Features in Florida 
 
2.2.1 Sinkholes 
 
In any karst terrain, sinkholes are the most common feature, as well as one of the most 
easily recognized. Figure 1 shows in a general way four areas of sinkhole occurrence in Florida 
based on type and thickness of cover material overlying the limestone. The four delimited areas 
are described as: Area I (yellow), solution sinkholes. Area II (green), Cover-subsidence 
sinkholes. Area III (blue) and Area IV (red), Cover-collapse sinkholes. Local factors will govern 
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whether sinkholes actually do form; under certain conditions they could form in an area that 
ordinarily would be at a low risk. 
 
 
Figure 1: Sinkhole occurrence in Florida based on type and thickness of cover material 
overlying the limestone. (U.S. Geological Survey, 1985) 
 
Chemical weathering of limestone is the ultimate cause of sinkhole development, but 
localized stress triggers overburden collapse into pre-existing cavities. The stress can be natural 
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or a result of man’s activities.  In Florida, the most common natural sources of stress are, 
fluctuations of water levels or water pressures resulting from torrential rains and flooding, or the 
opposite severe drought with lowered water levels. 
Under conditions of torrential rains or flooding, the role of water can change; it can 
become an additional burden to the soil column. Another force comes into play under flood 
conditions; a downward-acting one that increases the stress on the overburden. This increased 
downward force may be enough to trigger collapse of overburden into a cavity. 
Man’s activities also impose stresses on the environment, which, in a karst terrain, creates 
special concerns. In Florida, two categories account for most of man-induced sinkhole formation: 
pumpage of wells and construction activities (Lane, 1987). 
Well drilling, an associated activity can also cause problems for the environment. Larger, 
deeper wells are usually drilled using pressurized, circulating water to lubricate the drill bit and 
to remove the cuttings from the hole. Simultaneously, the driller has disturbed the cohesion of 
the overburden by drilling through it, breached the cavity, and imposed the extra load of the drill 
rig on the soil. Construction activities, such as excavating and dewatering for foundations, heavy 
equipment traffic, blasting, and altering natural drainage patterns, all can trigger sinkhole 
collapse (Lane, 1987).  
 
2.2.2 Florida Geology 
 
The State of Florida and its surrounding continental shelf occupy the Floridian Plateau. 
This platform is almost 500 miles in length and from 250 to 400 miles in width. The plateau 
10 
 
  
 
represents continuation of the Georgia and Alabama Coastal plain. Its surface and near surface 
layers consist of limestones and other sedimentary rocks. 
Florida’s structure, subsidence and drainage are influenced by sediments of Tertiary age 
(from 63 to 1 million years ago). These sediments, which underlie the state, consist of two 
depositional types, one essentially marine and carbonate in nature, the second a more shallow-
water, partially marine, clastic formation (contains eroded rock fragments).  
 
2.2.3 Structure and Stratigraphy of Florida 
 
Tertiary marine limestones lie at or near the surface among what is called the Ocala 
uplift. This uplift developed as a flexure in the west-central portion of the state. At its crest the 
exposed limestones stand at 150 feet above sea level. The arch is some 230 miles in length and 
70 miles in width (Figure 2). To the north and south of the uplift the Ocala formation is overlaid 
with younger and often unconsolidated sediments.  
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Figure 2: Structural features of Florida. (Florida Geological Survey, 1991) 
 
 
 
Most of Florida’s sinkhole activity is confined to exposed or near the surface Ocala 
limestones (down to 300 feet in depth), or within the Avon Park limestone which underlies the 
Ocala formations. 
Faulting and fracture patterns throughout the state were first recognized and mapped by 
Vernon (1951). In Central Florida many of the regional fractures parallel the axis of the Ocala 
uplift, and trend generally northeast-southwest.  
A secondary system of fractures trending northeast-southwest intersects the previous 
system obliquely along the flanks of the uplift. Cross joint patterns are poorly developed along 
the crest of the uplift, but are numerous and strongly developed along both the northwest and 
southeast plunge of the uplift.  
12 
 
  
 
Vernon’s (1951) study of the faults indicate movement is predominantly vertical and that 
most of the faults are of the normal dip-shear type. 
 
2.2.4 The Subsidence and Sinkhole Formation Process 
 
Ravelling is the common subsidence mechanism or sinkhole formation process 
throughout most of Florida. Ravelling is typical where the overburden is less than approximately 
150-200 feet in thickness. In the ravelling process, unconsolidated materials (clay, silts and/or 
sands) filter downward into voids in the underlying limestone. This movement is promoted by 
water infiltrating downward as loose material enters the limestone voids (where may either 
accumulate or be removed by flushing); a cavity in the overburden develops. The cavity is 
usually funnel-shaped, with its small opening connected to the limestone opening. The 
overburden cavity normally enlarges over a period of many years. Where the thickness of the 
overburden is shallow (usually less than 20 feet) surface subsidence is common. For the case 
where overburden thickness is greater, the ravelling process may continue until the soil shear 
strength can no longer support the arch of the overburden; collapse then occurs. Studies 
associated have recognized that, the thicker the overburden, the greater the potential for the 
formation of a large sinkhole. 
Sims (1981) pointed out the importance of water table and piezometric levels to sinkhole 
collapse. High water tables and piezometric levels apply upward buoyancy forces in the soil, but 
tend to weaken soil shear strength. The high buoyancy forces provide much of the roof support. 
Dropping water pressures (such as occurs with drought or excessive pumping) lower the 
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buoyancy forces.   If the accompanying shear strength increase in the overburden is insufficient 
to compensate for the loss of buoyancy, cavity roof collapse occurs. On the other hand, rapid 
changes from dry to wet soil conditions promote cavity roof spalling and soil erosion into the 
limestone opening. 
Investigations of the “Winter Park Sinkhole” done by Jammal and Associates, Inc. 
(1987), demonstrates that, subsidence (including sinkholes) is common in areas where: 
1. Shallow, flat lying aquifers encompass large areas. 
2. Water levels fluctuate seasonally. 
3. Bedding is Pliocene age or younger. 
4. Clay interbedding is significant.  
5. Fine-grained aquifers persist. 
6. Well-developed cavernous zones are common. 
7. The overburden is less than 500 feet in thickness. 
8. The piezometric surface lies well below the water table.  
 
The authors explain also, that no one of the above features is mandatory, but the more 
that they are present, the greater the subsidence susceptibility.  
Structural folding also causes a significant influence on subsidence susceptibility. 
Subsidence is more likely to occur along the flanks of broad anticlines with flat crest, dip angles 
of ≤ 25 degrees, and fractured by tensional faults. Narrow or tightly folded structures, with dip 
angles ≥ 25, and broken by compression faults, seldom have sinkholes.  
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The major sinkhole prone areas of the State are shown in Figure 1. Windham (1981) 
indicates that those areas with little subsidence susceptibility probably have: 
1. Incomplete flushing of salt water from the aquifer. 
2. Poorly developed and interconnected cavers. 
3. Near surface piezometric levels. 
4. Thick unconsolidated overburdens. 
 
Vernon (1951) indicates that the majority of Florida’s natural lakes, sinks, depressions, 
and ponds are the result of subsidence. The features range from small pits a few feet in diameter 
to large depressions several miles in size. Water normally fills such basins to the elevation of 
local water levels; where the basin perimeter lies below the piezometric surface, overflow is 
common.  
In the northern areas cone shaped sinks, with rocky bottoms and walls are seen. Most are 
dry or only partially filled with water. Largely developed, sediment-filled sinks are swampy. The 
most well known is located between Gainesville and Ocala and has a circular area about ten 
miles in diameter. 
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Vernon indicates that, other sinks are like vertical tubes, a few inches in diameter in some 
cases, which may extend over a hundred feet beneath the surface. These are “natural wells” or 
“solution pipes”, which generally result from localized or pressurized water forced vertically 
through fractured strata or overburden. 
 
2.2.5 Hydrogeology and Sinkhole Activity 
 
Under normal circumstances infiltrating waters are essentially confined to near the 
surface water tables and non-artesian aquifers. Such waters slowly percolate to subsurface 
limestones. Solution action by such water gradually enlarges pore spaces and eventually 
produces a fine textured honeycomb limestone.  
Areas where groundwaters are provided access to the limestone layers are termed 
recharge areas, as they are the primary entry points through which artesian water is replenished. 
Piezometric depressions usually indicate areas of discharge from the aquifer. Pride and Stewart 
(1966) indicated that, water entering the aquifer is generally low in mineral content due to the 
low solubility of the overlying sands and clays. Thus its ability to dissolve the surface limestones 
is relatively high. As the waters move away from the recharge areas their mineral content 
generally increases towards saturation. In the areas of undersaturation, enlargement of the 
limestone voids often occurs several hundred feet below the water table (Banks, 1964). High 
rates of water movement contribute to copious limestone dissolution with only small increases in 
mineral content of the water. 
 
16 
 
  
 
 The older limestone deposits have been exposed, the greater opportunity for solution 
action, and in fact, solution activity tends to increase as a function of age.  
 
2.2.6 Classification of Sinkholes 
 
A publication of the U.S.G.S. written by W. Sinclair, classifies sinkholes the following 
way:  
 
2.2.6.1 Sinkholes in Bare, or thinly covered, Limestone Terrain 
 
Florida’s humid subtropical climate and history of inundation by the sea assure that the 
limestone bedrock has a cover, however thin, of marine sand and clay. Throughout large areas of 
the state (Area 1, Figure 1), the cover is so thin or permeable that the effect, in terms of solution 
development of the limestone, is that of bare limestone exposed to weathering. 
 
2.2.6.2 Solution Sinkhole 
 
In areas where the limestone is exposed at the land surface, or is covered by thin layers of 
soil and permeable sand, solution is most active at the limestone surface.  Solution is also 
concentrated where joints in the rock permit water to move easily to the subsurface. Dissolved 
limestone and some insoluble residue are carried downward along enlarged joints as solution of 
the limestone progresses.  
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Large voids commonly do not form because subsidence of the cover material occurs as 
the limestone surface dissolves.  
The result is a gradual downward movement of the land surface and development of a 
depression that collects increasing amounts of surface runoff as its perimeter expands (Figure 3). 
This type of sinkhole usually forms as a bowl-shaped depression. The shallow depressions 
typical of solution subsidence topography are common over large parts of Florida (Area 1, 
Figure 1). 
 
 
Figure 3: Solution Sinkhole. (U.S. Geological Survey, 1990) 
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2.2.6.3 Collapse Sinkhole 
 
The most obvious type of sinkhole occurs where a solution cavity develops in size until 
its roof can no longer support its own weight. They are seen often in areas where the limestone is 
at or near land surface and the water table is at some depth below the limestone surface.  
 
2.2.6.4 Sinkholes in Covered-Limestone Terrain 
 
Limestone, like most bedrock, generally lies beneath a cover of soil and other 
unconsolidated material, such as sand and clay. The variable thickness and composition of this 
cover is important in sinkhole development. Cover material may bridge a developing cavity in 
the limestone by virtue of its inherent strength or cohesiveness. This bridge may gradually 
crumble into the cavity until it is too thin to support its own weight. Abrupt collapse occurs. 
The limestone that underlies Florida is buried by several hundred feet of insoluble 
sediments throughout much of the state (Area 4, Figure 1) In these areas, movement of 
groundwater through the limestone is very slow; development of solution cavities is slight; and 
the occurrence of sinkholes is highly unlikely, but not impossible.  
 
2.2.6.5 Cover-Subsidence Sinkholes 
 
In areas where the limestone is covered by materials that are relatively non-cohesive and 
permeable, sinkholes develop by subsidence. Under these conditions, individual grains of sand 
move downward in sequence, replacing grains that have themselves moved downward to occupy 
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space formerly held by the dissolved limestone. Spalling of incohesive sand into solution cavities 
developed along the joints in the limestone may cause subsidence due to upward migration of the 
cavities (a process known as “piping”) and form cylindrical holes at the land surface.  
 
2.2.6.6 Cover-Collapse Sinkholes 
 
Throughout most of Florida, the sand cover becomes gradually more clayey with depth 
and a layer of dense, impermeable clay normally overlies the limestone surface. The clay 
component provides a degree of cohesiveness to the cover material that allows it to bridge a 
developing cavity in the limestone. The result of failure of the bridge is a cover-collapse sinkhole 
whose dimensions are related to the size of the cavity and the bearing strength of the clay.  
The thickness and composition of unconsolidated material that covers the limestone have 
an important effect on the shape and size of land-surface collapse features. A thick layer of dense 
clay may have sufficient strength to bridge a large diameter cavity whose roof crumbles and 
spalls into a solutionally enlarged joint in the limestone. When the clay layer finally fails, the 
resulting sinkhole will be relatively large and will probably form rapidly. The width of the cavity 
at the limestone surface may not be as great as that in the clay, or as great as the diameter of the 
subsequent cover-collapse sinkhole (Figure 4). The limestone cavity may be a deep, small-
diameter conduit through which debris is transported by gravity and groundwater flow.  
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 Figure 4: Stages in development of a Cover-collapse Sinkhole. (U.S. Geological Survey, 1990) 
 
2.3 Environmental Site Conditions 
 
This thesis will be based on the study of a sinkhole located in Seminole County, Florida. 
After reviewing the literature on Florida’s karst terrain formation process and characteristics, the 
subsequent sections are intended to identify the vicinity conditions that promoted the subsidence 
of the sinkhole of interest. 
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2.3.1 Seminole County and Surrounding Areas 
 
2.3.1.1 Location 
 
Seminole County is the east-central part of the Florida peninsula. It is bounded on the 
north by the St. Johns River, which separates the county from Volusia County; on the west by 
the Wekiva River, which separates the county from Lake County; and on the south by Orange 
County.  
The total land area, including the water bodies of less than 40 acres, is 298 square miles 
or 190,739 acres. In addition, approximately 30,145 acres is covered by the water of many lakes 
or bodies of water of more than 40 acres in size.  
Subsequently, environmental factors that affect the use and management of the soils in 
Seminole County are discussed. These factors are:  
 
2.3.1.2 Climate 
 
The climate of Seminole County is characterized by long, warm, somewhat humid 
summers and by mild, dry winters with short, occasional freezing periods.  
The average annual rainfall, according to U.S. weather service records, is about 51 
inches, and is seasonally distributed with about 60 percent falling from June through September 
and about 40 percent falling when cold fronts move across the State. 
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2.3.1.3 Geology 
 
Seminole County is underlain by a thick sequence of limestone and dolostones upon 
which a relatively thin section of clastics (sand, silt, shell material, and clay) were deposited.  
The deepest formation normally encountered is the Avon Park Limestone Formation of 
Middle Eocene age. It consists mostly of hard, brown dolostone and some tan, granular 
limestone. Generally, the lower half of the formation is hard dolostone, which contains many 
caverns and fractures. The upper half consists of cream to tan, granular limestone interbedded 
with very fine-grained, hard to soft dolostone. The limestone is composed of a mixture of very 
small, cone-shaped microfossils that are usually loose to poorly cemented. In Seminole County, 
the Avon Park Limestone Formation is approximately 300 to 500 feet thick. 
The Ocala Limestone Formation of late Eocene age is underlain by the Avon Park 
Limestone Formation. It consists of loose to moderately well cemented mass of very large 
microfossils with much less dolostone when compared to the Avon Park Limestone. Typically, 
the Ocala Limestone contains almost pure limestone with no dolostone, although the lower feet 
can be partly dolomitized in some areas. The thickness of the formation is between 0 and 130 
feet. 
Overlying the Ocala Limestone is the Hawthorn Group (Figure 5), of Miocene age, which 
consists of sand, silt, and clay and some limestone. 
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Figure 5: Top of Hawthorn Group. (SJRWMD, 1990) 
 
The thickness of the Hawthorn Group is between 0 and 130 feet. It is absent north of the 
line passing east-southeast to west-northwest across the county from a point just south of where 
Florida State Highway 46 intersects Volusia County-Seminole County line through Lake Jessup 
to the intersection of Florida State Highway 46 and the Wekiva River. North of this line, the 
limestone and dolostone section is overlain by generally nonphosphatic clastic material, which is 
younger than the Hawthorn group. 
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Generally, sandy or clayey shell material directly overlies the Hawthorn Group with 
clayey sand overlying that material and relatively pure sand extending from there to the surface. 
In the north part of the county, the sandy or clayey shell material directly overlies the Ocala and 
Avon Park Limestones.  In some areas, mainly to the west and south in the county, the shelly 
material is absent. 
 
2.3.1.4 Hydrology 
 
In Seminole County, ground water occurs under nonartesian and artesian conditions, such 
situations are described as follows: 
The upper most aquifer in Seminole County is non-artesian and consists of sedimentary 
deposits of fine to medium-fine quartz sands and varying amounts of clay, silt and shell. The 
base of the nonartesian aquifer is at the top of the clay and clayey sand and shells that comprise 
confining beds that overlie the Floridian Aquifer. In most of the county the base of the 
nonartesian aquifer is 20 ft to as much as 60 ft below land surface. However, in low areas around 
Lake Jessup and along Wekiva, Little Wekiva, Econlockhatchee, and St. John’s Rivers, the base 
of the nonartesian aquifer is generally less than 20 ft below land surface. The water table occurs 
at depths ranging from land surface to as much as 40 ft below land surface. In general, the depth 
to the water table is greatest in the southwest and northwest parts of the county, and in the 
southeast part in and around the towns of Oviedo, Chuluota, and Geneva. Throughout the rest of 
the nonartesian aquifer is recharged by local rainfall and, in areas where the potentiometric 
surface of the Floridian aquifer is above the water table. 
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In Seminole County, the principal artesian aquifer is the Floridian aquifer (Figure 6) that 
underlies all of Florida and parts of Alabama, Georgia, and South Carolina. In some parts of the 
county, the upper part of the Floridian consists of permeable beds of sand and shell; the lower 
part is composed of limestone alternating with layers of dolomitic limestone. In other parts of the 
county the permeable beds of sand and shell are missing. The depth to the top of the Floridian 
aquifer ranges from about 50 ft to as much as 200 ft below land surface. 
 
 
 
Figure 6: Statewide Aquifer Map. (SJRWMD, 1991) 
The Floridian aquifer is recharged by downward leakage from the non-artesian aquifer in 
areas where the water table is above the potentiometric surface of the Floridian and where the 
confining beds are semipermeable, thin, or breached by sinkholes. 
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 The Floridian aquifer discharges by pumping, spring flow, and by upward leakage to the 
nonartesian aquifer in areas where the potentiometric surface of the Floridian is above the water 
table. 
In Seminole county the trend of potentiometric levels of water in the Floridian aquifer has 
been downward, part of the decline of potentiometric surface is due to the subsequent factors; 
increased ground-water withdrawals and below average rainfall. These issues will be explained 
in the next paragraphs. 
In order to quantify the amount of groundwater withdrawal, the 1999 St. Johns River 
Water Management District technical report (Fact Sheet SJ2002-FSI), documents water use for 
all water withdrawals from ground or surface water sources. The most significant categories in 
water withdrawal are reported to be: public supply, commercial/industrial self-supply and 
agricultural irrigation. 
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Table 2 
Total Water use by County (in mgd). (SJRWMD, 1999) 
  Freshwater   Saline Water Total Water County  
Ground Surface Total Surface Use 
*Alachua (AL) 33.8 0.1 33.9 0.0 33.9 
*Baker (BK) 4.8 0.4 5.2 0.0 5.2 
*Bradford (BF) 0.4 0.0 0.4 0.0 0.4 
Brevard (BV) 101.6 19.3 120.9 1231.2 1352.1 
Clay (CL) 23.2 0.5 23.7 0.0 23.7 
Duval (DU) 152.0 0.7 152.7 802.5 955.2 
Flagler (FL) 18.3 1.2 19.5 0.0 19.5 
Indian River (IR) 60.6 96.7 157.3 53.9 211.2 
*Lake (LK) 78.2 6.0 84.2 0.0 84.2 
*Marion (MR) 40.9 0.9 41.8 0.0 41.8 
Nassau (NS) 45.3 0.2 45.5 1.1 46.6 
*Okeechobee (OK) 7.9 0.0 7.9 0.0 7.9 
*Orange (OR) 148.1 2.1 150.2 0.0 150.2 
*Osceola (OS) 2.8 2.9 5.7 0.0 5.7 
*Polk (PK) 3.5 0.1 3.6 0.0 3.6 
Putnam (PT) 49.1 48.9 98.0 0.0 98.0 
St. Johns (SJ) 52.3 0.8 53.1 0.0 53.1 
Seminole (SM) 71.7 0.9 72.6 0.0 72.6 
Volusia (VL) 85.0 8.2 93.2 0.0 93.2 
Total 979.5 189.9 1169.4 2088.7 3258.1 
*Counties partially in SJRWMD 
 
Table 2 shows the total amount of water used, of that amount, 1,169 mgd was fresh, and 
2,089 mgd was saline, used primarily for thermoelectric power generation  (Table 3). Ground 
water use totaled 980 mgd, and fresh surface water use totaled 190 mgd (Table 2). The largest 
use of fresh groundwater in SJRWMD in 1999 was for public supply, which totaled 531 mgd, or 
55% of the groundwater use. 
 
28 
 
  
 
Table 3 
Total Water use in SJRWMD, 1999 (in mgd). (SJRWMD, 1999) 
  Freshwater   Saline Water Category 
Ground Surface Total Surface 
Public Supply 531.1 12.1 543.2 0.0 
Domestic self-supply 92.0 0.0 92.0 0.0 
Commercial/Industrial use 93.9 33.9 127.8 1.1 
Agricultural Irrigation 228.3 116.3 344.6 0.0 
Recreation/Landscape irrigation 22.7 9.8 32.5 0.0 
Thermoelectric power generation 8.0 17.8 25.8 2087.6 
Abandoned artesian wells 3.5 0.0 3.5 0.0 
Total 979.5 189.9 1169.4 2088.7 
 
 
Groundwater withdrawals have increased greatly.  Approximately 89% of the 
groundwater was withdrawn from the Floridian aquifer; the remaining 11% was withdrawn from 
the intermediate and surficial aquifers. 
The domestic self-supply includes water withdrawn from individual domestic wells. In 
1999, an estimated 542,517 people used 92 mgd of domestic self-supply water, or 9% of the total 
fresh groundwater use in SJRWMD. The entire domestic self-supply was assumed to be 
groundwater. Over a 10-year period, water use for domestic supply in 1999 was about 6% above 
the average. 
The agricultural irrigation category consists of estimated water withdrawals from  ground 
and surface water sources for supplemental crop irrigation. Total fresh water use for agricultural 
irrigation was estimated at 345 mgd, or 29% of the total fresh water use in SJRWMD in 1999. Of 
this total, 228 mgd, or 66% of the total water used for agricultural irrigation, was groundwater. It 
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was assumed that most groundwater used for agricultural irrigation came from the Upper and 
Lower Floridian aquifers. 
SJRWMD average annual rainfall for the period 1961-1998 was 52 inches. The driest 
years of the period was 1990, with and average of 38.85 inches, or 25% below normal. Nearly 70 
% of rainfall is returned to the atmosphere through evapotranspiration, while the remaining 30% 
is run off to surface waters or recharged to aquifers (Water Resources Atlas of Florida, 1998). 
 
2.4. Detection and Prediction 
 
Typically, investigating sinkhole potential begins with studying the regional geology and 
hydrogeology and mapping historical sinkholes that have occurred in the project vicinity. 
In many cases subsurface investigations include geophysical techniques as Ground 
Penetrating Radar, E.M. Conductivity, or Seismic Surveys. Standard Penetration Test is the 
conventional method of choice for most sinkhole investigations.  
In areas of high sinkhole potential, where the Limestone and underground void zones are 
close to the surface, geophysical methods, such as Ground Penetrating Radar (GPR), are now 
being frequently used. This method, however, is generally effective only to depths of about 20 to 
perhaps 60 feet below the ground surface. 
Another technique becoming the method of choice in the study of subsurface sinkhole 
conditions is the Cone Penetrometer, particularly because it can detect subsurface flow 
conditions and identify the extent of ravelled zones. This instrument will be utilized in the thesis 
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to evaluate groundwater flow conditions underneath the sinkhole surface depression. Therefore, 
a summarized information of the instrument is presented following. 
 
2.5 Cone penetration Testing 
 
2.5.1 Origin of the Penetrometer 
 
The penetrometer developed from the need of acquiring data on subsurface soils that 
were not obtainable by any other means. The idea of pushing rods into the ground to determine 
the strength of sub-surface soil is very old one.  
In early times of the science of soil mechanics a cone test was developed which, utilized 
a cone with an apex angle of 90°, resting on a cohesive soil sample and progressively loaded  
(Figure 7).  
 
 
Figure 7: Principle of operation of the pocket penetrometer. (The Penetrometer and Soil 
Exploration, 1985) 
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In 1917, the Swedish Railroads standardized a method of soundings, which consists of 
pushing a metal rod, 19 mm in diameter, with loads of 5, 15, 25, 50, 75 and 100 kg. The Danish 
or Swedish pocket penetrometer  (Figure 8) developed by the Danish railroads in 1931, has been 
satisfactorily used for approximate evaluation of cohesion and even for determination of the 
allowable bearings pressures (Godskesen, 1936, 1953). 
 
 
Figure 8: The Danish pocket penetrometer. (The Penetrometer and Soil Exploration, 1985) 
 
Terzaghi (1953) recalls the first experiments made in 1929 in New York to determine the 
penetration resistance of sand with the use of a cone penetrometer. In order to eliminate the 
depth effects, Terzaghi used a hydraulic jet whose point was a cone (Figure 9). Such apparatus 
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are known today as wash points. Then effect of water is to eliminate the lateral soil pressure on 
the rods due to the overburden. 
 
 
 
Figure 9:Principle of Terzaghi’s Penetration Tests. (The Penetrometer and Soil Exploration, 
1985) 
 
At about the same time, A.S.K.Buisman of the Soil Mechanics Laboratory of the 
Technical University of at Delft in The Netherlands was studying the effects of pushing a cone in 
sand layers without the use of Hydraulic jets. The first static cone penetrometer tests were made 
in 1932-1937 by P.Barentsen who developed a sleeve-type apparatus (Figure 10) which now is 
patented. 
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 Figure 10: Point of the Delft Mantle Cone. (The Penetrometer and Soil Exploration, 1985) 
 
Measurement of the porewater pressures developed by advancing a probe into the ground 
were first made in Sweden in the early 1970s (Torstenson, 1977). No measurement of cone 
resistance and skin friction was possible.  In 1973, the Norwegian Geotechnical Institute 
introduced a pore-pressure probe of the shape and dimensions as the standard 60-degree, 10cm2 
cone, but again only pore-pressure measurement could be made, and it was necessary to carry 
out a separate CPT in order to combine the measurement of pore pressure and cone resistance 
(Janbu and Senneset, 1974). Alternatively, the pore pressure results were correlated with 
adjacent borehole data. 
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In early 1980’s piezometer elements were incorporated into standard electric cone 
penetrometers with the measurement of cone resistance (qc) and, in some cases, sleeve friction 
(fs) and cone inclination (i). 
In recent years developments in electronics have resulted in the introduction of electronic 
cone penetrometers capable of measuring qc, fs, i, temperature and pore water pressure (u) at 
several locations on the cone. 
Today the piezocone test is generally regarded as a Standard Cone Penetration Test 
(CPT) with pore water pressure measurements (CPTU). 
According to the authors Campanella and Robertson (1988), the main advantages of the 
CPTU over the conventional CPT are: 
1. Ability to distinguish between drained, partially drained and undrained penetration. 
2. Ability to correct measured cone data to account for unbalanced water forces due to 
unequal end areas in cone design. 
3. Ability to evaluate flow and consolidation characteristics. 
4. Ability to assess equilibrium ground water conditions. 
5. Improved soil profiling and identification. 
6. Improved evaluation of geotechnical parameters. 
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Due to these capabilities the CPTU has a wide range of applications in geotechnical 
engineering. 
2.5.2 Equipment and Procedures 
 
2.5.2.1 Dimensions 
 
The cone has a projected base area Ac = 1000 mm2, +2%-5% with an apex angle of 60°. 
A cylindrical extension, he, of 5 mm should be located behind the base of the cone to protect the 
outer edges of the cone base from excessive wear. 
The outside diameter of the manufactured friction sleeve and the operating diameter are 
equal to the diameter of the base of the cone. The friction sleeve is made from high strength steel 
of a type and hardness to resist wear due to abrasion of soil. The surface area of the friction 
sleeve is1.5 x 104 mm2 ± 2%, for a 10 cm2 cone. Reference cone penetrometer is shown on 
Figure 11. 
A piezocone penetrometer can contain porous element(s), pressure transducers (s), and 
fluid filled ports connecting the elements to the transducer to measure pore water pressure.  
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 Figure 11: Reference Penetrometer. (ASTM, 2000) 
 
2.5.2.2 Porous Element 
 
The position of the filter element is not standardized, but is limited to the face or tip of 
the cone (u1), directly behind the cylindrical extension of the base of the cone (u2), or behind the 
sleeve (u3). Particularly, the instrument used in this research has the filter element located at the 
tip of the cone (u1). 
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Pore pressure measurements obtained in the u1 location are more effective for 
compressibility determinations and layer detection but are more subject to wear. 
The filter element, can be made from the following materials; porous plastic, ceramic, or 
stainless steel. Typical pore size is 200 µm or smaller. Its function is to allow rapid movements 
of the extremely small volumes of water needed to activate the pressure sensor while preventing 
the soil ingress or blockage. 
Current piezocone filter designs appear to fall in two groups: 
- Low permeability, rigid filters (ceramic, stainless steel, etc.) 
- Higher permeability, flexible filters (polypropylene – porous plastic) 
 
The rigid filters are sometimes considered to act as “sealed” systems with very little flow, 
on the other hand, more flexible filters (porous plastic) allow rapid movements of extremely 
small volumes of water needed to activate the pressure sensor. 
 Both designs generally use a low compressibility, low viscosity silicon oil or glycerin as 
a saturating fluid, although water is sometimes used. Choice of filter element and saturating fluid 
will depend on filter element location and the type of soils anticipated during penetration.  
Measuring pore pressures during cone penetration requires careful consideration of probe 
design, choice and location of the porous element and probe saturation.  
For a high frequency response (that is, fast response time), the pore pressure 
measurement system must have a small fluid-filled cavity, low compressibility and viscosity of 
the fluid, a high permeability of the porous filter, a large area to wall thickness ration of the filter 
(Smits, 1982) and rigid or low compliance pressure transducer. 
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2.5.2.3 Pushing Equipment 
 
The rigs used for pushing the penetrometer consist of hydraulic jacking and reaction 
systems. The thrust capacity needed for cone testing in soft soils generally varies from 98 to196 
KN (10 to 20 metric tons).  
Land-based rigs are often mounted in heavy-duty trucks that are ballasted to a total 
deadweight of around 150 KN (15 metric tons) or more.  
Typically, the rods are pushed in 1 m strokes and the hydraulic rams then retracted ready 
for the next stroke. In addition, there are systems where the rods can be pushed into the ground 
without any pause to reset the system.  
A cone penetrometer, sometimes fail to achieve the desired penetration due to problems 
such as obstructions or deviation from the vertical, but is often simply a case of the pushing 
capacity of the equipment having been reached. 
 
2.5.2.4 Test Procedures  
 
In order to obtain consistent results from field operations, well-qualified technicians, 
good technical facilities for calibration and maintenance of the equipment are needed, in addition 
to the following recommendations: 
For Penetration testing in fills or hard soils it may be necessary to pre-drill in order to 
avoid overloading or damaging the cone penetrometer. Pre-drilling and filling the hole with 
water to at least ground water level may be necessary to ensure saturation when using the a 
piezocone. 
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The thrust machine should be set up in order to achieve a thrust direction as near as 
possible to vertical. Nowadays, most electric cone penetrometers have built-in simple slope 
sensors to ensure the verticality of the sounding. This is useful to avoid damage to equipment 
due to sudden deflection and is particularly useful for very deep soundings where eventual 
penetrometer inclinations in excess of 45° are not uncommon, especially in stratified soil. Also 
this will prevent non-symmetric loading of the penetrometer tip and possible unreliable 
penetration resistance data.  
Penetration is generally performed in 1 m strokes since most push-rods are generally 1 m 
length. This produces pauses in the penetration process, which last from about 15 to 90 seconds 
depending on the individual pushing assembly. During a pause in penetration, any excess pore 
pressures generated around the cone will start to dissipate. According to the authors Lunne, 
Robertson and Powel (1997), the rate of dissipation depends upon the coefficient of 
consolidation, which, in turn, depends on the compressibility and permeability of the soil.  
A dissipation test can be performed at any necessary depth by stopping the penetration 
and measuring the decay of pore water pressure with time. 
Sometimes a fixed period of dissipation for all soil layers is used and occasionally 
dissipation is continued to a predetermined percentage or degree of dissipation (U), presented in 
following equation:  
 
%100×−
−=
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where; 
ut = pore pressure at time t 
uo = equilibrium pore pressure in situ 
ui = pore pressure at start of dissipation test 
Some authors (Lunne, Robertson and Powel, 1997) recommend that the dissipation be 
continued to at least U = 50%. If equilibrium pore pressures are required, the dissipation test 
should continue until no further dissipation is observed. This can occur quickly in sands, but may 
take some days in plastic clays. 
Dissipation of excess pore pressures during a pause in penetration can provide valuable 
information regarding; drainage conditions, soil permeability and, if allowed to fully dissipate, 
equilibrium piezometric pressures, uo. Pore pressure recorded in a time base mode and the 
measurement of equilibrium pressures can provide additional important hydro-geologic 
information. 
Pore pressure response can be inaccurate for poorly saturated piezocone systems, 
therefore, it is usually recognized that complete saturation of the piezocone is essential 
(Campanella et al., 1981; Battaglio et al., 1981; Lacasse and Lunne, 1982).  
General practice today is to carefully saturate the filter elements in the laboratory by 
placing them in a high vacuum with the saturating fluid for times ranging from 3 to 24 hours. 
The cone and filter elements then, should be assembled while submerged in the saturating fluid. 
The requirement for complete saturation is very important at shallow depth were 
equilibrium pore pressures (uo) are very low. Once considerable penetration below the water 
table has been achieved  (m 5 m) the resulting equilibrium water pressure is often sufficient to 
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guarantee saturation. Penetration at shallow depth in saturated sands can produce negative pore 
pressures behind the tip that may cause temporary cavitation if u drops below about 100 Kpa 
(Campanella and Robertson, 1988).  
The Standard rate of penetration for CPTU is 20 ± 5 mm/sec. For Penetration in medium 
grained clean sands and courser materials, these pore pressures dissipate about as fast as they are 
generated and penetration takes places under drained conditions. For penetration in fine-grained 
soils, such as clays and clayey silts, significant excess pore pressures can be generated because 
of their relatively low permeability, and penetration takes place under generally undrained 
conditions. Penetration into fine sands and silty sands can generate excess pore pressures, but 
penetration may be taking place under partially drained conditions. 
It has been suggested that if penetration is partially drained at 2 cm/sec, the rate of 
penetration could be increased or decreased to produce an undrained or drained penetration, 
respectively.  
 
2.5.2.5 Interpretation of Piezocone Data 
 
Three major areas of cone design that influence interpretation are: 
1. Unequal area effects 
2. Piezometer location, size and saturation  
3. Accuracy of measurements 
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The errors associated with equipment design are usually most significant for 
interpretation in soft, normally consolidated, fine-grained soils. Test results in sand are little 
influenced by above factors, except possibly variations in friction sleeve, fs. 
Studies have shown that the in-situ horizontal effective stress, σ’ho, has a dominant effect 
on the cone resistance, and the friction sleeve stress. Therefore, the stress (geologic) history of 
the deposit is of great importance in CPT interpretation. Unfortunately, there is often only 
qualitative data concerning geological history and the techniques for measuring in situ horizontal 
stresses are still not very reliable, especially for sands. 
Applied surface loads (such as from surface fill or CPT equipment) can also increase the 
effective stress. The interpretation of CPT data should, at least qualitatively account for such 
effects that may influence the horizontal stress. 
CPT measures the correct mechanical characteristics in uniformly soft or strong 
materials; the transition from one layer to another will not necessarily be registered as a sharp 
change. Cavity expansion and strain path theories as well as laboratory studies (Schmertmann, 
1978; Treadwell, 1976) show that the cone resistance is influenced by the material ahead and 
behind the penetrating cone. Therefore, CPT will not always measure the correct mechanical 
properties in thinly interbedded materials. The distance over which the cone senses an interface 
increases with material stiffness. In soft materials the diameter of the sphere of influences can be 
as small as two or three cone diameters, whereas in stiff materials the sphere of influence can be 
up to 10 or 20 cone diameters. The effect of layering on the recorded pore pressure will depend 
on the filter location. 
 
43 
 
  
 
 Filters on the cone will tend to reflect the changes from one layer to another more 
sharply than filter positions behind the cone. The 10cm2 cone may detect thinner layers than 
15cm2 cones.  
Generally, for cone penetration in soft low OCR soils (ratio of the maximum past 
effective consolidation stress and the present effective overburden stress) the pore pressure u2 is 
typically about 80% of the pore pressure u1. During a stop in the penetration, any excess pore 
pressures start to dissipate and the rate of dissipation can be interpreted to evaluate consolidation 
characteristics of the surrounding soil. In soft, low OCR soils, the pore pressure dissipation data 
are generally good for pressure element locations both on the cone (u1) and behind the cone (u2). 
But, in stiff high OCR soils the dissipation behind the cone can suffer from local 
equalization with the higher pore pressures on the face of the cone and interpretation of data can 
be difficult.  
These comments provide an understanding that there is no single location for pore 
pressure measurements that meets all requirements for all soil types. 
Douglas and Olsen (1981) presented some of the most comprehensive work on soil 
classification using electric CPT data. The correlation was based on extensive data collected 
from areas in Western USA. The chart confirms early observations from Holland that sandy soils 
tend to produce high cone resistance and low friction ratio, whereas soft clay soils tend to 
produce low cone resistance and high friction ration. Organic soils such as peat tend to have very 
low cone resistance and very high friction ratio. Sensitive soils, on the other hand, tend to have 
low cone resistance and low friction ratio. Soils with high horizontal stresses  (that is, high OCR) 
tend to have higher cone resistance and friction ratio. 
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Efforts have been made to account for the influence of overburden stress by normalizing 
the cone data. Wroth (1984) suggested that CPT data should be normalized using the following 
parameters: 
 
Normalized cone resistance, 
vo
vot
t
qQ
'σ
σ−=    (2) 
Where σ’vo = effective vertical stress, σvo - uo 
   qt = cone resistance corrected for unequal end area effects  
Normalized friction ratio, 
vot
s
r q
fF σ−=    (3) 
fs = sleeve friction 
Pore pressure ratio, 
vot
u
q q
B σ−
∆=    (4) 
Where ∆u = u2 – uo 
Based on these normalized parameters and using the extensive CPTU data base now 
available, modified soil behavior type classification charts have been proposed by Robertson 
(1997). The author suggests that the charts are still global in nature and should be used as a guide 
to define soil behavior type based on CPT and CPTU data. Factors such as changes in stress 
history, in situ stresses, sensitivity, stiffness, mineralogy and void ratio will also influence the 
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classification. The type and rate of pore water pressure dissipation can also be used to guide the 
interpretation. 
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 CHAPTER THREE 
METHODOLOGY 
 
3.1 Methods of Investigation Related to Sinkholes 
 
The methods used to study and evaluate the areas for the potential sinkhole development 
vary, depending on the extent of the site, the particular geology and hydrogeology, the sinkhole 
experience and history, the effect or consequence of a sinkhole upon the site, and the economy. 
There are several methodologies and procedures that can be used in terms of evaluating the 
characteristics and potential of a sinkhole at a particular site. The literature review summarized 
the environmental conditions encountered within the area of the sinkhole. The following 
approach is to identify the precise location of the sinkhole and analyze the information on the 
tests performed on the site.  
 
3.1.1 Site Description 
 
The sinkhole was located in the city of Sanford, Seminole County, Florida. The 
depression became apparent in 2000, when construction on a section of roadway SR-417, was in 
progress. 
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Data available from the site, provided by Ardaman and Associates, Inc., includes a 
survey with the location of the sinkhole (Figure 12). This survey shows a plan view with the 
distribution of the SPT borings and the CPT soundings. The sinkhole depression is 73 feet north 
from the centerline of SR-417, at station 664+53. And, 615 feet left of the centerline of Town 
Center Boulevard. Figure 12, indicates that the sinkhole depression was formed at the top of the 
embankment that was built for the roadway. The slope of the embankment is delimited in the 
drawing by what is identified as “top of slope” and “toe of slope”. Actual site conditions are 
different from the ones encountered in the year 2000. The topography has been modified 
following the structural design of the roadway. 
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 Figure 12: Subsurface Soil Exploration at SR-417 Sinkhole, Seminole County, FL. (Ardaman 
and Associates, Inc., 2001) 
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3.1.2 Remote Sensing 
 
This method of investigation was limited to black and white and color aerial photographs, 
together with topographic maps of the area, such as the U.S.G.S. quadrangle maps, and soil 
classification maps published by the U.S. Department of Agriculture. 
 
3.1.3 Subsurface Characterization 
 
3.1.3.1 Standard Penetration Test borings 
 
The Standard Penetration Testing (SPT) refers to a test procedure wherein a split tube 
sampler is driven into the ground with a known force and the number of blows required to drive 
the sampler 12 inches is recorded as an N value. This N is used in several correlations to identify 
the different types of soil.  
The common practice when conducting this type of testing in sinkhole assessment is that 
one SPT boring is made in the center of the depression, if it is accessible, and one boring is made 
outside the subsided area.  
The depth extent of ravelled zones within the overburden usually is indicated from the 
standard penetration resistance of the sub-soil, where a ravelled usually offers no resistance to 
standard penetration; in most cases observed, the drilling tools would fall downward under their 
own weight through such zones.  
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Data provided shows that two SPT borings were performed and located as previously 
mentioned. The background in knowledge of the soil profile obtained from the SPT, as well as 
the information gathered and summarized in the literature review regarding depth to the 
limestone and the thickness of the Hawthorn. Also, with the level of the shallow non-artesian 
water table and piezometric level of the Floridian Aquifer, the subsequent investigations are 
planned to determine the condition of the sub-soil, particularly the extent and level of the 
ravelled zones. 
 
3.1.3.2 Cone Penetration Test Soundings 
 
The subsurface exploration continued with Cone Penetration Tests performed 
surrounding at the sinkhole depression. Sixteen soundings were executed, 13 located on top of 
the embankment and 3 by the toe of the slope (see Table 4 for elevations), 46 feet north of boring 
TH-2. The locations of the soundings are presented in the Figure 12.   
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Table 4 
Top of the Embankment and Natural Ground Elevations for each Sounding 
Sounding No. Thickness Fill Layer1 (ft) ∆d 
Natural Ground 
Elevation2 (ft) 
Embankment Top 
Elevation2 (ft) 
1 33.4 1.6 68.4 101.8 
2 33.5 1.7 68.3 101.8 
3 33.8 2.0 68.0 101.8 
4 33.8 2.0 68.0 101.8 
5 0.0 - 70.0 - 
6 -1.0 - 69.0 - 
7 0.0 - 70.0 - 
8 33.0 1.2 68.8 101.8 
9 32.5 0.7 69.3 101.8 
10 31.8 0.0 70.0 101.8 
11 33.8 2.0 68.0 101.8 
12 33.0 1.2 68.8 101.8 
13 32.0 0.2 69.8 101.8 
14 33.8 2.0 68.0 101.8 
15 32.3 0.5 69.5 101.8 
16 33.8 2.0 68.0 101.8 
          
Mean 33.1     
Maximum 33.8     
Minimum 31.8       
1 From CPT Profiles    
2 NGVD Datum     
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The CPT data measuring system consists of signals from the penetrometer transducers 
displayed at the surface during testing as a continuously updated plot against depth. The data are 
also to be recorded electronically for subsequent processing. Present practice is to use ASCII 
formatted data on magnetic floppy disks readable by MS-DOS compatible computers. 
 
05-10-2001 
CS#12 
SR417-SANFORD 
Project No. 
  
Selected PP Zero (mV):      -1.197  
Selected PT Zero(mV):        16.993  
Selected SLV Zero (mV):     -3.356  
Approx. Surface Elevation:   0  
  
PROGRAM'HVY00.BAS'     CONE #= 107 
PP CF (kg/sq.cm/(mV/Ve)):    4.661  
PT CF (kg/mV):               8.754  
SLV CF (kg/mV):              10.516  
Ve (volts):                  6.339  
PT AREA (sq.cm):             10.33  
SLV AREA (sq.cm):            149.09 
DEPTH   DEPTH     TIME       U       U        Qc      fS 
 (m)     (ft)     (sec)    ( m )  (ft,H2O)   (ksc)   (ksc) 
  
 1.45    4.757      0.50  12.831    42.091   14.672   0.301 
 1.45    4.757      0.66  12.809    42.019   14.821   0.295 
 1.45    4.757      0.83  12.787    41.946   14.891   0.302 
 1.45    4.757      0.99  12.757    41.850   14.965   0.290 
 1.45    4.757      1.16  12.735    41.778   15.089   0.299 
 1.45    4.757      1.32  12.706    41.681   15.244   0.300 
 1.45    4.757      1.49  12.676    41.585   15.233   0.298 
 1.45    4.757      1.65  12.647    41.488   15.100   0.307 
 1.45    4.757      1.82  12.610    41.367   15.029   0.314 
 1.45    4.757      1.98  12.588    41.295   15.220   0.302 
 1.45    4.757      2.15  12.551    41.175   15.342   0.300 
  
Figure 13: Piezocone Output Data. (Ardaman and Associates, Inc., 2001) 
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The data files usually include the following information; an example of the output data is 
presented in the Figure 13. (For example purposes, and since data is extensive, Figure 13 shows 
only a portion). 
• Site name 
• Test number 
• Date of performing test 
• Capacity of each sensor 
• Zero readings of all sensors before and after each test. 
• Area ratio of cone, a, and the friction sleeve end areas 
• Depth (ft) and time (sec) 
• Pore pressure (ft, H2O), in units of equivalent height of water (dynamic or static pressures 
multiplied by unit weight of water- 62.4 lb/ft3) 
• Cone resistance, qc, (ksc) and sleeve friction, fs, (ksc) 
 
From the piezocone output data, the ones needed for the study calculations essentially are, 
depth (ft) and pore water pressures (ft, H2O) recorded with time (seconds).  
These parameters for the corresponding CPT sounding are tabulated and presented in the 
Appendix A. Dissipation curves are obtained when plotting pore water pressures versus time, at 
each advance of the cone. 
The readings always decrease with time and the rate of dissipation depends upon the 
coefficient of consolidation. Several theoretical solutions are available to obtain the coefficient 
of consolidation from the dissipation of excess pore water pressures generated by cavity 
expansion. 
An example of a fully dissipated curve is presented in Figure 14. 
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Figure 14: Fully dissipated pore water pressure dissipation curve 
 
The shape of the curves obtained from the Piezocone readings, resembles the shape of a 
plot of deformation of a soil specimen subject to a one-dimensional consolidation test. The 
curves are characterized starting flat or with a small slope. As time increases, the pore water 
pressure starts to dissipate and the curve drops. Once the pore pressure is fully dissipated the 
curve tends to an asymptotic behavior towards the equilibrium pore water pressure, (uo).  
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Due to time constraints, not all of the curves show a fully dissipated behavior, since 
certain types of soils like plastic clays can take several days for pore water pressures to dissipate. 
Curves reaching equilibrium pore pressure are taken into consideration, as are those that 
dissipated approximately up to 50% of the initial pore pressure. The rest of the curve had to be 
estimated in order to obtain a reasonable value of equilibrium pore pressure (uo). This task was 
performed by using the Microsoft Excel program.  
The next steps were necessary in order to predict a reasonable final behavior of the curve: 
1. Using the program’s chart option, the values recorded of pore water pressure with time 
(at 50 % dissipation or more) are separately plotted. The program has a feature that is 
capable of adding a non-linear trendline, to a specified set of points. The trendline is a 
curve defined from pre-determined functions. The functions to choose from are: 
Polynomial, Logarithmic, Power and Exponential. Also, the R-squared can be calculated. 
R-squared value, known as the coefficient of determination, is an indicator that ranges in 
value from 0 to 1 and reveals how closely the estimated values for the trendline 
correspond to the actual data. A trendline is most reliable when its R-squared value is at 
or near 1. 
2. The function trendline that best fits the curve is the one selected (highest R2). 
3. The function obtained can be used to estimate the missing data (predict), when the 
independent variable, time, is substituted into the equation. From this operation the 
missing data is calculated. 
 
 
4. The new (estimated) data are plotted along with the original data (provided). The result is     
the completed curve showing an approximate value of (uo). An example of this procedure 
is shown in Figures 15, 16 and 17. 
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Figure 15: Pore pressure dissipation curve not fully dissipated  
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Figure 16: Last portion of curve with the applied function trendline. Equation and R-squared 
value are displayed above the chart area. 
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Figure 17: Final pore pressure dissipation curve showing predicted data, along with the provided 
data. 
 
 
Values of equilibrium pore water pressures obtained from 100 curve plots (Appendix B), 
were the information necessary to assess the groundwater flow patterns at the sinkhole. Some 
concepts on groundwater seepage were required to evaluate the flow of water under the sinkhole 
depression.  
 
3.1.3.3 Flow of Water in Soil 
 
According to Bernoulli’s equation, the total head at a point in water under motion can be 
given by the sum of the pressure, velocity, and elevation heads. The equation is expressed as: 
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g
vuh
w
++=
2
2
γ    (5) 
Where; 
h = total head 
u = pressure 
v = velocity 
g = acceleration due to gravity 
γw  = unit weight of water 
Note that the elevation head, Z, is the vertical distance of a given point above or below a 
datum plane. The pressure head is the water pressure, u, at that point divided by the unit weight 
of water, γw. 
If Bernoulli’s equation is applied to the flow of water through porous soil medium, the 
term containing the velocity head can be neglected, since the seepage velocity is small, and the 
total head at any point can be adequately represented by: 
Zuh
w
+= γ        (6) 
Figure 18, shows the relationship among pressure, elevation, and total heads for the flow 
of water through soil.   
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 Figure 18: Pressure, elevation, and total head for flow of water through soil. Source: Principles 
of Geotechnical Engineering (Das B., 1985). 
 
Open standpipes called piezometers are installed at points A and B. The levels to which 
water rises in the piezometers tubes situated at points A and B, are known as the piezometric 
levels of points A and B, respectively. The pressure head at a point is the height of the vertical 
column of water in the piezometers installed at that point. 
The tests of pore pressure, if performed for a sufficient duration can estimate the 
equilibrium pore water pressure (uo). This is not other than the piezometric water level generated 
at the selected depth between each incremental advance of the Piezocone. Having these concepts 
in mind, the Piezometric water elevation can be calculated as follows: 
Piezometric Water Elevation = z – piezometric water level 
Where; 
z = the depth at which the dissipation test is performed. This means that the depth is measured 
with respect to the ground surface. 
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Piezometric water level = equilibrium pore pressure measured at z depth (units expressed in feet 
of water) 
From equation (6) the total head can be calculated at each of the selected depths between 
incremental advances of the cone, per sounding. An equipotential line is a line along which the 
potential head at all points is equal.  Thus, if piezometers are placed at different points along an 
equipotential line, the water level will rise to the same elevation in all of them. Therefore, if 
several soundings are arranged to surround the center of the sinkhole depression, several 
equipotential lines can be developed, using the total head calculated. Plotting the equipotential 
lines in a three-dimensional potentiometric model at a certain depth and consequently evaluate 
the flow patterns determined using the equipotential contour lines, can locate the most probable 
location of the breach in the sinkhole. The location will be observed if concurring contour lines 
are developed at a certain location. Furthermore, by plotting the total head versus elevation, it is 
possible to obtain a lateral view from an estimated behavior of water flow across the breach. 
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CHAPTER FOUR 
RESULTS OF STUDY 
 
4.1 Sinkhole Surface Characterization 
 
Information found in maps and aerial photographs from the time were necessary in order 
to visualize the surface topography and type of soils that were expected to be at the site, since the 
original topography was modified by construction works for the roadway. The information was 
found at USGS geologic maps, United States Department of Agriculture survey, topographic 
maps and aerial photographs of the area. From theses sources the following information was 
obtained: 
A publication from the United States Department of Agriculture, “Soil survey of 
Seminole County, Florida” shows a General Soil Map of the area (Figure 19, area delimited in 
light yellow color). The area is described as: Nearly level to sloping areas of urban land, 
excessively drained soils that are sandy throughout, and well drained sandy soils that have a 
loamy subsoil at a depth of about 40 inches or more on the uplands. 
 
 
 
 Figure 19: Soil Survey of Seminole County, Florida. (United States Department of Agriculture, 
1990) 
 
The Soil Classification Map in Figure 20 (area designated as No.31) explains: soils that 
are moderately well drained formed in sandy marine sediment. They are nearly level to sloping 
hillsides on the uplands. The slope ranges from 0 to 8 percent. About the physical and chemical 
properties of the soil, it was found a soil reaction PH ranging from 3.6-6.0.  
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Figure 20: Soil Classification Map of Seminole County. (U.S. Department of Agriculture, 1990) 
 
From a Topographic map it was possible to determine that site ground surface elevation 
was around 70 feet NGVD (Figure 21). 
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 Railroad Track 
 
Figure 21: Topographic Map. (U.S.G.S, 1999) 
 
Aerial topographic images are courtesy of the U.S.G.S (Figure 22). This photographic 
image shows how the topography of the terrain was before the construction of the roadway. The 
site appeared to have slight sloping areas and a light vegetation.  
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Figure 22: Aerial Topographic Image. (U.S.G.S, Sanford, 1999) 
 
4.2 Subsurface Exploration 
 
The sinkhole study continued with the subsurface exploration. Some early documented 
factors like below average rainfall and groundwater withdrawals, contributed to the sinkhole 
subsidence. 
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 In order to recognize other possible causes it was necessary to identify the water table 
and aquifer elevations, and furthermore information on the soil profile. 
 
4.2.1 Water table and Floridian Aquifer Elevations 
 
It was previously mentioned in the literature review that water table elevations are 
expected to range from land surface up to 40 feet below. Data from SPT borings (stations 
664+50 and 664+53) provided by Ardaman and Associates, Inc., indicated that the groundwater 
table measured was at an approximate elevation of 56.8 feet NGVD. 
Based on a review of the “Potentiometric Surface of the Upper Floridian Aquifer in the 
St. Johns River Water Management District and Vicinity, Florida, September 1997”, the 
maximum elevation of the artesian head is estimated to be approximately +9.1 m NGVD (29.86 
feet). 
The next step was identifying the subsoil conditions; the information found using the 
subsurface characterization methodology is explained following.  
 
4.2.2 Soil Stratigraphy 
 
Part of the subsurface exploration consisted in two Standard Penetration Tests. The first 
boring, TH-1, performed May 02, 2001 was located at the roadway Station 664+50. The second 
boring, TH-2, performed on May 03, 2001 was located in the center of the possible sinkhole 
depression, 73 feet north from centerline of SR-417, at Station 664+53. Ardaman and Associates, 
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Inc performed the borings and the results are presented in Figures 23 and 24.  In general the 
information obtained can be summarized as follows: 
TH-1 Boring; the first 35 feet approximately corresponds to, a mixed fill of silty and 
clayey sands followed by fine sand with clay layer and at 43 feet deep a stratum of sandy clay. 
Following can be observed alternating layers of clayey fine sand, sand and fine sand with clay. 
At 77 feet deep, a layer of fine sand with clay and a trace of shell, and next about 87 feet deep, 
clayey fine sand with consolidated clay phosphate and shell. Beneath at 92 feet a 
limestone/limesilt layer follows.  
TH-2 Boring; a mixed fill was found the first 35 feet, next a layer of clayey fine sand and 
after that, alternating layers of fine sand with clay and clayey fine sand. At 71 feet in depth a 
highly ravelled zone 33 feet thick consisting of fine sand, clayey fine sand and clay deposits. 
Followed by limestone at 104 feet
  
Figure 23: Boring TH-1 Soil Profile. (Ardaman and Associates, Inc., 2001) 
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Figure 24: Boring TH-2 Soil Profile. (Ardaman and Associates, Inc., 2001) 
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4.2.3 Groundwater Flow conditions 
 
The rest of the subsurface exploration was based on the Piezocone test results. The 
instrument, as previously mentioned, has the ability to assess equilibrium ground water 
conditions, evaluate flow and consolidation characteristics.  
The equilibrium pore water pressures estimated for the different CPT soundings are 
summarized in Table 5 under u/gw column. The table displays the values of total head obtained, 
calculated from equation (6), with its corresponding elevations. These values are plotted in 
Figure 25.  
The idea of plotting all of the sounding curves in one figure is to visualize if there is a 
common behavior among the curves. In fact, the curves show a constant decrease of the total 
head values as the elevation diminishes. At approximately elevation 50 feet, the curves start to 
decrease abruptly, with higher slope values as the elevation decreases. This particular flow 
pattern conduct indicates the presence of a breach, where water has percolated through the 
confining layer towards deeper limestone strata. The pattern observed coincides with the ravelled 
zone encountered at the SPT boring soil profile (TH-2). 
This type of behavior can be compared with a soil profile obtained using Ground 
Penetrating Radar (see Figure 26) where there is a depression in the groundwater table in 
response to a possible karst feature within the following layers. Figure 26 does not come from 
the site investigation of the present site, but its purpose is to illustrate the similarity of behavior 
with the results of Figure 25. 
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Figure 27 was obtained by plotting the values of total head at a certain elevation (Table 
6). The chosen elevation was 24.40 feet, which is located within the ravelled zone. The data 
contained in Table 6 is plotted using AUTOCAD-Land Development and Eagle Point programs. 
A surface is obtained with several equipotential lines. Principal ones in black color; intermediate 
in red. The CPT sounding locations are identified from 1 thru 16; next to each one is a value in 
bold, which is the total head for that location. Also, the center of the sinkhole depression is 
indicated. The purpose of this figure is to observe the flow of water plan view. It is important to 
notice how the value of the potentiometric lines diminishes towards the center of the depression, 
some more rapidly than others, principally in the CPT sounding locations adjacent to the 
depression (CPT-10, CPT-11 and CPT-8). 
Figure 28 was achieved by plotting the values of total head corresponding to elevation 
40.0 feet, which is located above the ravelled zone. The purpose of this plot is that further 
information can be obtained of the subsurface conditions when compared to figure 27. 
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Table 5 
Values of Total Head for the different CPT soundings 
 
 
Sounding Depth (ft) u/γw (ft) Z (ft) h 
41.31 12.96 60.50 73.46 
77.39 25.48 24.41 49.88 CPT-1 
106.92 44.03 -5.12 38.91 
50.98 8.98 50.82 59.79 
73.95 22.17 27.85 50.02 
87.07 32.73 14.73 47.46 
100.20 43.44 1.60 45.05 
CPT-2 
103.15 41.25 -1.35 39.90 
54.36 8.00 47.44 55.44 
64.21 15.37 37.60 52.97 
67.49 18.37 34.31 52.69 
100.29 38.18 1.51 39.69 
106.86 44.00 -5.06 38.94 
CPT-3 
109.97 46.29 -8.17 38.12 
60.86 8.23 40.94 49.17 
93.67 33.30 8.13 41.43 
103.51 40.40 -1.71 38.69 
CPT-4 
105.54 42.21 -3.74 38.47 
47.97 28.15 22.04 50.18 
54.53 32.38 15.47 47.86 
64.37 37.27 5.63 42.90 
67.65 40.07 2.35 42.42 
70.93 43.10 -0.93 42.17 
CPT-5 
80.94 51.11 -10.94 40.18 
24.87 14.76 44.13 58.89 
37.99 22.85 31.01 53.86 
44.55 23.53 24.45 47.97 
54.40 32.60 14.60 47.20 
67.52 40.98 1.48 42.46 
70.80 43.58 -1.80 41.78 
74.08 45.12 -5.08 40.04 
CPT-6 
78.41 50.00 -9.41 40.59 
 
74 
 
  
 
  
Sounding Depth (ft) u/γw (ft) Z (ft) h 
18.01 10.48 51.99 62.47 
31.14 20.39 38.87 59.25 
34.42 22.31 35.58 57.90 
47.54 28.04 22.46 50.50 
54.10 32.90 15.90 48.80 
67.22 40.70 2.78 43.47 
CPT-7 
73.16 45.00 -3.16 41.84 
67.52 15.04 34.28 49.32 
77.36 25.26 24.44 49.69 CPT-8 
80.64 27.52 21.16 48.68 
83.69 29.34 18.11 47.44 
93.54 38.82 8.26 47.08 
96.82 41.30 4.98 46.28 
CPT-9 
97.08 39.15 4.72 43.87 
64.17 22.19 37.63 59.82 
77.30 25.03 24.50 49.53 
83.86 30.88 17.94 48.82 
87.14 33.61 14.66 48.27 
93.70 39.75 8.10 47.85 
CPT-10 
96.59 40.28 5.21 45.50 
34.61 16.91 67.19 84.10 
67.42 19.42 34.38 53.80 
83.82 34.57 17.98 52.55 
87.11 37.56 14.70 52.25 
CPT-11 
 
96.55 36.16 5.25 41.40 
63.81 14.68 37.99 52.66 
76.94 25.01 24.87 49.88 
80.22 28.17 21.58 49.76 
99.90 38.30 1.90 40.20 
103.18 42.14 -1.38 40.76 
CPT-12 
121.16 59.65 -19.36 40.29 
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Sounding Depth (ft) u/γw (ft) Z (ft) h 
77.00 27.67 24.80 52.47 
83.56 33.99 18.24 52.22 
86.84 36.47 14.96 51.43 
90.12 34.53 11.68 46.21 
96.69 38.81 5.11 43.93 
99.97 41.37 1.83 43.20 
103.25 44.33 -1.45 42.88 
106.53 46.67 -4.73 41.95 
116.37 55.70 -14.57 41.13 
CPT-13 
129.26 66.74 -27.46 39.28 
77.33 27.96 24.47 52.43 
83.89 33.24 17.91 51.15 
87.17 35.46 14.63 50.09 
97.01 38.81 4.79 43.60 
100.29 41.00 1.51 42.51 
CPT-14 
100.56 41.00 1.24 42.24 
41.37 12.11 60.43 72.54 
57.78 10.28 44.03 54.30 
80.74 26.78 21.06 47.84 
84.02 29.65 17.78 47.43 
93.86 39.35 7.94 47.29 
97.14 42.03 4.66 46.68 
CPT-15 
97.74 38.16 4.07 42.22 
50.95 12.50 50.85 63.35 
60.79 10.63 41.01 51.64 
67.36 16.16 34.45 50.61 
80.48 28.13 21.32 49.45 
96.88 43.00 4.92 47.92 
CPT-16 
100.16 43.59 1.64 45.23 
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Table 6 
CPT Soundings Coordinates.  
 
Sounding No. X1 Y1 Total Head
1 -25.0 -25.0 49.9 
2 0.0 -25.0 49.8 
3 25.0 -25.0 50.1 
4 -25.0 4.0 45.5 
5 17.0 46.0 50.2 
6 42.0 46.0 47.9 
7 -25.0 46.0 51.4 
8 25.0 0.0 49.5 
9 50.0 0.0 47.4 
10 0.0 -6.0 49.4 
11 -12.5 3.0 52.1 
12 37.5 3.0 49.8 
13 37.5 -10.5 52.4 
14 50.0 -25.0 52.4 
15 50.0 -10.5 48.4 
16 37.5 -20.0 49.2 
 
1 Distances of x and y are taken from center of sinkhole depression, which represents point (0, 0). Distance in feet. 
 
 
 
 
 
77 
 
  
 
-40.00
-20.00
0.00
20.00
40.00
60.00
80.00
100.00
120.00
20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Total Head, h (ft)
E
l
e
v
a
t
i
o
n
,
 
Z
 
(
f
t
,
M
S
L
)
CPT-1
CPT-2
CPT-3
CPT-4
CPT-5
CPT-6
CPT-7
CPT-8
CPT-9
CPT-10
CPT-11
CPT-12
CPT-13
CPT-14
CPT-15
CPT-16
 
Ravelled Zone 
Figure 25: Plot of Elevation versus Total 
78 
  
 
 
  
 
 
Figure 26: Sample Ground Penetrating Radar profile. Not for current site (Florida Sinkhole 
Research Institute). 
79 
 
  
 
  
Figure 27: Potentiometric Contour Lines at Elevation 24.4 feet 
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Figure 28: Potentiometric Contour Lines at Elevation 40.0 feet 
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 CHAPTER FIVE 
SUMMARY AND CONCLUSIONS 
 
As discussed in the previous chapters the work performed in this thesis was aimed in 
addressing the sinkhole karst phenomenon present throughout Florida. Particularly, the main 
interest was to evaluate the groundwater flow patterns in order to establish the possible location 
of the breach in the clay-confining layer of a feature presented in Seminole County. 
Subsequent is a summary of the procedures followed throughout the study and the 
achievements of such evaluations: 
In the literature review the sinkhole formation process, types and factors that triggered 
subsidence mechanisms in Florida are explained. The review also included a description on the 
geologic and hydrologic condition in the vicinity of the sinkhole addressed. It was found that in 
Seminole County, the Avon Park limestone formation is the deepest encountered, and consists of 
hard, brown dolostones and tan limestones. This formation is approximately 300 to 500 feet 
thick. Is underlain by the Ocala Limestone Formation, consisting of almost pure limestone with 
no dolostone. The thickness of the formation ranges from 0 to 130 feet. Overlying the Ocala 
Limestone is the Hawthorn group, which consists of sand, silt, clay and some limestone. The 
thickness can be as much as 130 feet in depth. The hydrologic conditions describe that the 
principal artesian aquifer is the Floridian Aquifer, which ranges from 50 feet to as much as 200 
feet below land surface. 
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 Groundwater withdrawal, principally due to agricultural irrigation and public supply, was 
a possible factor that produced a decline in the potentiometric water surface. Such factor as well 
as below average rainfall are elements that contributed to sinkhole subsidence. The last portion 
of the review included a summary of the Cone Penetrometer, instrument mainly used for the 
sinkhole groundwater evaluation. 
The methodology of investigation in part comprehended further study of the sinkhole’s 
site. This was possible by using remote sensing, a technique based on remote observations of 
black and white aerial photograph and local topographic maps. These resources helped visualize 
the conditions present previous to the construction of the roadway SR-417. The information 
obtained revealed a site elevation approximately of 70 feet, NGVD, a slightly urbanized area 
where minor vegetation surrounded the site. 
The methods of subsurface exploration were Standard Penetration (SPT) and Cone 
Penetration Tests (CPT). The SPT borings gave detailed information of the stratigraphy below 
the surface. The method helped identify the depth of the ravelled zone, which was 33 feet in 
thickness, followed by the limestone layer. The soil stratigraphic description found made 
possible to identify the sinkhole as a cover-collapse type. The sinkhole type coincides with what 
is usually found within the Seminole County area (Figure 1). 
The CPT tests made surrounding the sinkhole gave information of the piezometric water 
levels obtained from the pore pressure dissipation curves. From the piezometric water levels it 
was possible to calculate the total head corresponding to the different elevations. The data was 
plotted using Microsoft Excel, AutoCAD-Land Development and Eagle point programs. 
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 The graphs were particularly helpful and contributed to the following conclusions: 
1. Downward behavior of the total head, starting at around elevation 50 feet, NGVD (Figure 
R). The SPT test (TH-2) boring log describes, ravelled zones starting at 31 feet 
approximately. The combination of both sets of information sources can establish that the 
hydraulic head is influenced by the proximity the ravelled zones, where the head 
precipitates rapidly as the elevation decreases (see Figure 25). Then, it can be concluded 
that the location of the breach in the confining layer starts at 61.8 feet deep below the 
ground surface. 
2. The potentiometric contour lines at elevation 24.40 feet (Figure 27), helped to visualize 
the groundwater flow behavior. It was observed that the water flows from the 
surroundings of the depression towards the approximate location of the center, which is 
the location of the subsurface cavity. The values of total head surrounding the center of 
the depression suggest that the sinkhole is inactive. Figure 28 suggests the lateral extent 
of the feature, specifically at the location of soundings CPT-10 and CPT-13. 
3. The Cone Penetration test is a reliable method for evaluating groundwater flow 
conditions in the proximity of a sinkhole and from those determinations evaluate the 
potential of the feature. 
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From this study it was possible to estimate the location of the breach in the confining 
layer for this particular sinkhole. The methodology followed can be utilized in the assessment of 
Sinkhole subsurface conditions, and provide further information of this Karst feature so common 
in our state.  
5.1 Limitations 
 
Limitation to this study encountered include: 
1. Survey elevations were not provided; therefore, it had to be estimated from topographic 
maps. 
2. Final behavior of pore pressure dissipation curves, not fully dissipated, had to be 
estimated using pre-determined regression analysis functions available in Microsoft 
Excel program. These functions gave an approximate estimation, but not always lead to 
confident results.  
3. Number of soundings and borings performed affect the accuracy of the investigation. 
 
5.2 Recommendations for Future Research 
 
The following recommendations may be useful for future studies: 
1. Information related to the flow conditions can be significantly enhanced when 
several potentiometric surfaces are plotted. 
2.  More than two SPT borings can give more detailed information of the horizontal 
extent of a ravelled zone. 
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3. Cone Penetration tests, measuring pore pressure dissipation should invest more 
time in obtaining fully dissipated curves, at least more than 50% of the initial pore 
pressure recorded. 
4. Instrument calibrations, and saturation of the porous element in the penetrometer 
mostly influence the quality of the results. 
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 APPENDIX A  
 DISSIPATION CURVES FROM ELEVATION 70 FEET UP TO –30 FEET 
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Figure A-1: Pore pressure dissipation curve at depth 41.305 feet. Sounding CPT-1 (Pore 
pressure in psf typically) 
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Figure A-2: Pore pressure dissipation curve at depth 77.394 feet. Sounding CPT-1 
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Figure A-3: Pore pressure dissipation curve at depth 106.921 feet. Sounding CPT-1 
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 Figure A-4: Pore pressure dissipation curve at depth 50.984 feet. Sounding CPT-2 
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 Figure A-5: Pore pressure dissipation curve at depth 73.949 feet. Sounding CPT-2 
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 Figure A-6: Pore pressure dissipation curve at depth 87.072 feet. Sounding CPT-2 
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 Figure A-7: Pore pressure dissipation curve at depth 100.196 feet. Sounding CPT-2 
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 Figure A-8: Pore pressure dissipation curve at depth 103.148 feet. Sounding CPT-2 
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 Figure A-9: Pore Pressure Dissipation Curve at depth 54.363 feet. Sounding CPT-3 
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 Figure A-10: Pore Pressure Dissipation Curve at depth 64.205 feet. Sounding CPT-3 
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 Figure A-11: Pore Pressure Dissipation Curve at depth 67.486 feet. Sounding CPT-3 
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 Figure A-12: Pore Pressure Dissipation Curve at depth 100.294 feet. Sounding CPT-3 
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 Figure A-13: Pore Pressure Dissipation Curve at depth 106.856 feet. Sounding CPT-3 
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 Figure A-14: Pore Pressure Dissipation Curve at depth 109.972 feet. Sounding CPT-3 
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Figure A-15: Pore Pressure Dissipation Curve at depth 60.859 feet. Sounding No.4 
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Figure A-16: Pore Pressure Dissipation Curve at depth 93.667 feet. Sounding No.4 
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 Figure A-17: Pore Pressure Dissipation Curve at depth 103.509 feet. Sounding No.4 
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 Figure A-18: Pore Pressure Dissipation Curve at depth 105.543 feet. Sounding No.4 
05
10
15
20
25
30
35
40
45
50
0.1 1 10 100 1000
Log time (sec)
Po
re
 P
re
ss
ur
e 
(f
t, 
H
2O
)
Dissipation Curve
Figure A-19: Pore Pressure Dissipation Curve at depth 47.965 feet. Sounding No.5 
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 Figure A-20: Pore Pressure Dissipation Curve at depth 54.527 feet. Sounding No.5 
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Figure A-21: Pore Pressure Dissipation Curve at depth 64.369 feet. Sounding No.5 
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Figure A-22: Pore Pressure Dissipation Curve at depth 67.650 feet. Sounding No.5 
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 Figure A-23: Pore Pressure Dissipation Curve at depth 70.931 feet. Sounding No.5 
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 Figure A-24: Pore Pressure Dissipation Curve at depth 80.937 feet. Sounding No.5 
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Figure A-25: Pore Pressure Dissipation Curve at depth 24.868 feet. Sounding No.6  
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 Figure A-26: Pore Pressure Dissipation Curve at depth 37.992 feet. Sounding No.6  
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 Figure A-27: Pore Pressure Dissipation Curve at depth 44.553 feet. Sounding No.6  
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 Figure A-28: Pore Pressure Dissipation Curve at depth 54.396 feet. Sounding No.6  
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 Figure A-29: Pore Pressure Dissipation Curve at depth 67.519 feet. Sounding No.6  
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 Figure A-30: Pore Pressure Dissipation Curve at depth 70.800 feet. Sounding No.6  
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 Figure A-31: Pore Pressure Dissipation Curve at depth 74.080 feet. Sounding No.6  
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 Figure A-32: Pore Pressure Dissipation Curve at depth 78.411 feet. Sounding No.6  
02
4
6
8
10
12
14
16
18
20
0.1 1 10 100
Log time (sec)
Po
re
 P
re
ss
ur
e 
(f
t, 
H
2O
)
Dissipation Curve Predicted Values
Figure A-33: Pore Pressure Dissipation Curve at depth 18.012 feet. Sounding CPT-7 
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 Figure A-34: Pore Pressure Dissipation Curve at depth 31.135 feet. Sounding CPT-7 
010
20
30
40
50
60
70
80
90
100
0.1 1 10 100 1000
Log time (sec)
Po
re
 P
re
ss
ur
e 
(f
t, 
H
2O
)
Dissipation Curve Predicted Values
 Figure A-35: Pore Pressure Dissipation Curve at depth 34.416 feet. Sounding CPT-7 
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 Figure A-36: Pore Pressure Dissipation Curve at depth 47.539 feet. Sounding CPT-7 
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 Figure A-37: Pore Pressure Dissipation Curve at depth 54.100 feet. Sounding CPT-7 
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 Figure A-38: Pore Pressure Dissipation Curve at depth 67.224 feet. Sounding CPT-7 
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 Figure A-39: Pore Pressure Dissipation Curve at depth 73.162 feet. Sounding CPT-7 
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Figure A-40: Pore pressure dissipation curve at depth 67.519 feet. Sounding CPT-8 
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 Figure A-41: Pore pressure dissipation curve at depth 77.361 feet. Sounding CPT-8 
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 Figure A-42: Pore pressure dissipation curve at depth 80.642 feet. Sounding CPT-8 
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Figure A-43: Pore pressure dissipation curve at depth 83.693. Sounding CPT-9 
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Figure A-44: Pore pressure dissipation curve at depth 93.536. Sounding CPT-9 
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 Figure A-45: Pore pressure dissipation curve at depth 96.816. Sounding CPT-9 
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 Figure A-46: Pore pressure dissipation curve at depth 97.079. Sounding CPT-9 
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Figure A-47: Pore pressure dissipation curve at depth 64.172 feet. Sounding CPT-10 
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Figure A-48: Pore pressure dissipation curve at depth 77.296 feet. Sounding CPT-10 
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Figure A-49: Pore pressure dissipation curve at depth 83.857 feet. Sounding CPT-10 
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Figure A-50: Pore pressure dissipation curve at depth 87.138 feet. Sounding CPT-10 
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 Figure A-51: Pore pressure dissipation curve at depth 93.700 feet. Sounding CPT-10 
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 Figure A-52: Pore pressure dissipation curve at depth 96.587 feet. Sounding CPT-10 
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Figure A-53: Pore pressure dissipation curve at depth 34.612 feet. Sounding CPT-11 
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 Figure A-54: Pore pressure dissipation curve at depth 67.420 feet. Sounding CPT-11 
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 Figure A-55: Pore pressure dissipation curve at depth 83.824 feet. Sounding CPT-11 
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 Figure A-56: Pore pressure dissipation curve at depth 87.105 feet. Sounding CPT-11 
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 Figure A-57: Pore pressure dissipation curve at depth 96.554 feet. Sounding CPT-11 
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 Figure A-58: Pore pressure dissipation curve at depth 63.812 feet. Sounding CPT-12 
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 Figure A-59: Pore pressure dissipation curve at depth 76.935 feet. Sounding CPT-12 
010
20
30
40
50
60
70
80
0.1 1 10 100
Log time (sec)
Po
re
 P
re
ss
ur
e 
(f
t, 
H
2O
)
Dissipation Curve
 Figure A-60: Pore pressure dissipation curve at depth 80.216 feet. Sounding CPT-12 
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 Figure A-61: Pore pressure dissipation curve at depth 99.900 feet. Sounding CPT-12 
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 Figure A-62: Pore pressure dissipation curve at depth 103.181 feet. Sounding CPT-12 
 
 121
0
20
40
60
80
100
120
0.1 1 10 100 1000
Log time (sec)
Po
re
 P
re
ss
ur
e 
(f
t, 
H
2O
)
Dissipation Curve
 Figure A-63: Pore pressure dissipation curve at depth 121.160 feet. Sounding CPT-12 
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 Figure A-64: Pore pressure dissipation curve at depth 77.000 feet. Sounding CPT-13 
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 Figure A-65: Pore pressure dissipation curve at depth 83.562 feet. Sounding CPT-13 
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 Figure A-66: Pore pressure dissipation curve at depth 86.843 feet. Sounding CPT-13 
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 Figure A-67: Pore pressure dissipation curve at depth 90.124 feet. Sounding CPT-13 
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Figure A-68: Pore pressure dissipation curve at depth 96.685 feet. Sounding CPT-13 
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 Figure A-69: Pore pressure dissipation curve at depth 99.966 feet. Sounding CPT-13 
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 Figure A-70: Pore pressure dissipation curve at depth 103.247 feet. Sounding CPT-13 
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 Figure A-71: Pore pressure dissipation curve at depth 106.528 feet. Sounding CPT-13 
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 Figure A-72: Pore pressure dissipation curve at depth 116.370 feet. Sounding CPT-13 
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 Figure A-73: Pore pressure dissipation curve at depth 129.264 feet. Sounding CPT-13 
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Figure A-74: Pore pressure dissipation curve at depth 77.328 feet. Sounding CPT-14 
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 Figure A-75: Pore pressure dissipation curve at depth 83.890 feet. Sounding CPT-14 
010
20
30
40
50
60
70
80
90
0.1 1 10 100
Log time (sec)
Po
re
 P
re
ss
ur
e 
(f
t, 
H
2O
)
Dissipation Curve Predicted Values
 Figure A-76: Pore pressure dissipation curve at depth 87.171 feet. Sounding CPT-14 
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 Figure A-77: Pore pressure dissipation curve at depth 97.013 feet. Sounding CPT-14 
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 Figure A-78: Pore pressure dissipation curve at depth 100.294 feet. Sounding CPT-14 
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 Figure A-79: Pore pressure dissipation curve at depth 100.557 feet. Sounding CPT-14 
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Figure A-81: Pore pressure dissipation curve at depth 41.371 feet. Sounding CPT-15 
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 Figure A-82: Pore pressure dissipation curve at depth 57.775 feet. Sounding CPT-15 
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 Figure A-83: Pore pressure dissipation curve at depth 80.740 feet. Sounding CPT-15 
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Figure A-84: Pore pressure dissipation curve at 84.021 feet. Sounding CPT-15 
050
100
150
200
250
300
350
400
450
500
0.1 1 10 100
Log time (sec)
Po
re
 P
re
ss
ur
e 
(f
t, 
H
2O
)
Dissipation Curve Predicted Values  
Figure A-85: Pore pressure dissipation curve at depth 93.864 feet. Sounding CPT-15 
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 Figure A-86: Pore pressure dissipation curve at depth 97.144 feet. Sounding CPT-15 
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 Figure A-87: Pore pressure dissipation curve at depth 97.735 feet. Sounding CPT-15 
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Figure A-88: Pore pressure dissipation curve at depth 31.266 feet. Sounding CPT-16 
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 Figure A-89: Pore pressure dissipation curve at depth 50.951 feet. Sounding CPT-16 
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Figure A-90: Pore pressure dissipation curve at depth 60.793 feet. Sounding CPT-16 
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 Figure A-91: Pore pressure dissipation curve at depth 67.355 feet. Sounding CPT-16 
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 Figure A-92: Pore pressure dissipation curve at depth 80.478 feet. Sounding CPT-16 
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 Figure A-93: Pore pressure dissipation curve at depth 96.882 feet. Sounding CPT-16 
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 Figure A-94: Pore pressure dissipation curve at depth 100.163 feet. Sounding CPT-16 
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APPENDIX B 
DATA TABLES FROM ELEVATION 70 FEET UP TO –30 FEET 
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Table B-1 
CPT-1 Sounding: Depth (ft) 41.305 
 
TIME u  TIME u  TIME u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 159.51  7.20 79.41  54.54 40.35 
0.44 138.72  7.36 78.80  56.41 39.87 
0.61 135.51  7.53 78.27  58.28 39.39 
0.77 131.87  7.69 77.74  60.15 38.93 
0.94 128.44  7.86 77.26  62.01 38.55 
1.10 125.31  8.02 76.73  63.88 38.14 
1.27 122.39  8.19 76.20  65.75 37.77 
1.43 119.76  8.35 75.67  67.62 37.34 
1.60 117.35  8.52 75.26  69.48 37.05 
1.76 115.03  8.68 74.75  71.35 36.66 
1.92 112.86  8.85 74.29  73.22 36.30 
2.09 110.86  9.01 73.81  75.09 35.96 
2.25 108.98  9.17 73.33  76.95 35.60 
2.42 107.17  9.34 72.94  78.82 35.31 
2.58 105.51  9.50 72.51  80.69 35.00 
2.75 103.94  9.67 72.07  82.56 34.71 
2.91 102.42  9.83 71.69  84.42 34.37 
3.08 100.97  10.00 71.25  86.29 34.08 
3.24 99.62  10.16 70.87  88.16 33.82 
3.41 98.27  10.27 70.58  90.03 33.55 
3.57 97.06  10.77 69.52  91.89 33.26 
3.74 95.93  11.26 68.50  93.76 33.02 
3.90 94.82  17.19 59.43  95.63 32.78 
4.07 93.73  19.06 57.38  97.49 32.56 
4.23 92.70  20.93 55.60  99.36 32.32 
4.40 91.76  22.80 53.96  101.23 32.08 
4.56 90.84  24.66 52.44  103.10 31.82 
4.73 89.92  26.53 51.11    
4.89 89.08  28.40 49.93    
5.06 88.21  30.27 48.82    
5.22 87.41  32.13 47.86    
5.38 86.59  34.00 46.96    
5.55 85.85  35.87 46.22    
5.71 85.12  37.74 45.49    
5.88 84.40  39.60 44.82    
6.04 83.75  41.47 44.12    
6.21 83.05  43.34 43.47    
6.37 82.40  45.21 42.89    
6.54 81.79  47.07 42.33    
6.70 81.12  48.94 41.80    
6.87 80.56  50.81 41.30    
7.03 79.94  52.68 40.84    
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Table B-2 
CPT-1 Sounding: Depth (ft) 77.739 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 31.50  7.20 31.98  51.36 29.57 
0.44 31.70  7.36 31.94  53.22 29.50 
0.61 31.72  7.53 31.98  55.09 29.43 
0.77 31.79  7.69 31.91  56.96 29.38 
0.94 31.79  7.86 31.98  58.83 29.31 
1.10 31.86  8.02 31.96  60.69 29.26 
1.26 31.89  8.19 31.91  62.56 29.21 
1.43 31.91  8.35 31.91    
1.59 31.94  8.51 31.91    
1.76 31.96  8.68 31.91    
1.92 31.98  8.84 31.89    
2.09 31.98  9.01 31.89    
2.25 32.01  9.17 31.86    
2.42 32.03  9.34 31.82    
2.58 32.03  9.50 31.86    
2.75 32.06  9.67 31.84    
2.91 32.06  9.83 31.79    
3.08 32.06  10.00 31.79    
3.24 32.06  10.16 31.82    
3.41 32.11  10.27 31.79    
3.57 32.08  10.77 31.72    
3.74 32.11  11.26 31.72    
3.90 32.11  14.01 31.48    
4.07 32.11  15.87 31.38    
4.23 32.11  17.74 31.24    
4.40 32.11  19.61 31.12    
4.56 32.11  21.48 31.00    
4.72 32.08  23.34 30.92    
4.89 32.08  25.21 30.80    
5.05 32.08  27.08 30.73    
5.22 32.11  28.95 30.61    
5.38 32.06  30.81 30.51    
5.55 32.06  32.68 30.37    
5.71 32.06  34.55 30.27    
5.88 31.98  36.42 30.13    
6.04 32.03  38.28 30.10    
6.21 32.03  40.15 29.98    
6.37 31.98  42.02 29.96    
6.54 32.03  43.89 29.89    
6.70 32.01  45.75 29.81    
6.87 31.96  47.62 29.67    
7.03 32.01  49.49 29.62    
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Table B-3 
CPT-1 Sounding: Depth (ft) 106.921 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 257.49  7.26 227.51  59.32 153.80 
0.50 256.04  7.42 226.98  61.19 152.59 
0.66 255.42  7.58 226.40  63.06 151.41 
0.83 254.67  7.75 225.85  64.93 150.23 
0.99 253.87  7.91 225.27  66.79 149.14 
1.16 253.10  8.08 224.74  68.66 148.01 
1.32 252.33  8.24 224.18  70.53 146.97 
1.49 251.53  8.41 223.63  72.40 145.98 
1.65 250.71  8.57 223.12  74.26 144.94 
1.82 249.92  8.74 222.59  76.13 144.00 
1.98 249.15  8.90 222.08  78.00 143.04 
2.15 248.37  9.07 221.53  79.87 142.10 
2.31 247.60  9.23 220.97  81.73 141.18 
2.48 246.81  9.40 220.49  83.60 140.31 
2.64 246.06  9.56 219.98  85.47 139.42 
2.81 245.31  9.73 219.48  87.34 138.60 
2.97 244.56  9.89 218.99  89.20 137.76 
3.14 243.82  10.06 218.49  91.07 136.91 
3.30 243.09  10.17 218.13  92.94 136.14 
3.47 242.34  10.66 216.75  94.81 135.39 
3.63 241.62  11.15 215.35  96.67 134.62 
3.79 240.94  20.11 195.26  98.54 133.87 
3.96 240.22  21.98 192.08  100.41 133.10 
4.12 239.52  23.84 189.06  102.28 132.42 
4.29 238.85  25.71 186.29  104.14 131.68 
4.45 238.17  27.58 183.61  106.01 131.00 
4.62 237.47  29.44 181.12  107.88 130.33 
4.78 236.84  31.31 178.81  109.75 129.70 
4.95 236.19  33.18 176.59  111.61 129.07 
5.11 235.52  35.05 174.49  113.48 128.40 
5.28 234.89  36.91 172.44  115.35 127.75 
5.44 234.19  38.78 170.56  117.22 127.17 
5.61 233.61  40.65 168.70  119.08 126.54 
5.77 232.96  42.52 166.99  120.95 125.96 
5.94 232.36  44.38 165.25  122.82 125.36 
6.10 231.73  46.25 163.66  124.69 124.78 
6.27 231.10  48.12 162.09  126.55 124.22 
6.43 230.52  49.99 160.60  128.42 123.64 
6.60 229.87  51.85 159.05  130.29 123.07 
6.76 229.27  53.72 157.78  132.16 122.54 
6.93 228.69  55.59 156.38  134.02 122.00 
7.09 228.11  57.46 155.07  135.89 121.50 
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Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
137.76 120.99  216.19 104.59  294.63 94.19 
139.63 120.48  218.06 104.25  296.49 93.95 
141.49 119.98  219.93 104.01  298.36 93.76 
143.36 119.52  221.79 103.72  300.23 93.57 
145.23 119.04  223.66 103.41  302.10 93.37 
147.10 118.53  225.53 103.14  303.96 93.18 
148.96 118.07  227.40 102.85  305.83 92.99 
150.83 117.59  229.26 102.54  307.70 92.77 
152.70 117.16  231.13 102.27  309.56 92.58 
154.57 116.70  233.00 102.01  311.43 92.38 
156.43 116.24  234.87 101.72  313.30 92.19 
158.30 115.78  236.73 101.45  315.17 92.02 
160.17 115.37  238.60 101.19  317.03 91.83 
162.04 114.94  240.47 100.92  318.90 91.68 
163.90 114.50  242.34 100.68  320.77 91.47 
165.77 114.07  244.20 100.42  322.64 91.30 
167.64 113.68  246.07 100.15  324.50 91.08 
169.50 113.27  247.94 99.89  326.37 90.94 
171.37 112.86  249.81 99.64  328.24 90.79 
173.24 112.48  251.67 99.35  330.11 90.60 
175.11 112.09  253.54 99.11  331.97 90.41 
176.97 111.73  255.41 98.87  333.84 90.21 
178.84 111.37  257.28 98.63  335.71 90.07 
180.71 111.03  259.14 98.41  337.58 89.90 
182.58 110.62  261.01 98.17  339.44 89.71 
184.44 110.23  262.88 97.93  341.31 89.54 
186.31 109.87  264.75 97.71  343.18 89.37 
188.18 109.51  266.61 97.45  345.05 89.20 
190.05 109.17  268.48 97.21  346.91 89.08 
191.91 108.79  270.35 97.02  348.78 88.86 
193.78 108.45  272.22 96.75  350.65 88.72 
195.65 108.11  274.08 96.53  352.52 88.55 
197.52 107.80  275.95 96.34  354.38 88.43 
199.38 107.44  277.82 96.07  356.25 88.24 
201.25 107.12  279.69 95.88  358.12 88.04 
203.12 106.78  281.55 95.64  359.99 87.90 
204.99 106.47  283.42 95.42  361.85 87.73 
206.85 106.13  285.29 95.21  363.72 87.56 
208.72 105.84  287.16 95.01  365.59 87.46 
210.59 105.53  289.02 94.80  367.46 87.29 
212.46 105.19  290.89 94.60  369.32 87.15 
214.32 104.90  292.76 94.41  371.19 86.98 
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Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
373.06 86.84  451.49 81.24  529.93 76.85 
374.93 86.72  453.36 81.12  531.79 76.75 
376.79 86.55  455.23 81.02  533.66 76.66 
378.66 86.38  457.09 80.90  535.53 76.56 
380.53 86.23  458.96 80.81  537.40 76.49 
382.40 86.09  460.83 80.66  539.26 76.37 
384.26 85.94  462.70 80.54  541.13 76.30 
386.13 85.77  464.56 80.47  543.00 76.20 
388.00 85.63  466.43 80.32  544.87 76.08 
389.87 85.51  468.30 80.23  546.73 76.01 
391.73 85.32  470.17 80.15  548.60 75.96 
393.60 85.20  472.03 80.03  550.47 75.84 
395.47 85.05  473.90 79.91  552.34 75.72 
397.34 84.91  475.77 79.79  554.20 75.67 
399.20 84.79  477.64 79.67  556.07 75.57 
401.07 84.64  479.50 79.58  557.94 75.48 
402.94 84.52  481.37 79.48  559.81 75.43 
404.81 84.38  483.24 79.38  561.67 75.33 
406.67 84.23  485.11 79.29  563.54 75.26 
408.54 84.11  486.97 79.14  565.41 75.14 
410.41 83.97  488.84 79.07  567.28 75.09 
412.28 83.87  490.71 78.92  569.14 74.97 
414.14 83.72  492.58 78.83  571.01 74.90 
416.01 83.56  494.44 78.71  572.88 74.80 
417.88 83.48  496.31 78.61  574.75 74.70 
419.75 83.34  498.18 78.51  576.61 74.63 
421.61 83.19  500.05 78.42  578.48 74.53 
423.48 83.05  501.91 78.35  580.35 74.44 
425.35 82.93  503.78 78.22  582.22 74.37 
427.22 82.81  505.65 78.10  584.08 74.32 
429.08 82.69  507.52 78.01  585.95 74.22 
430.95 82.59  509.38 77.91  587.82 74.15 
432.82 82.45  511.25 77.79  589.68 74.10 
434.69 82.28  513.12 77.72  591.55 74.00 
436.55 82.18  514.99 77.65  593.42 73.91 
438.42 82.06  516.85 77.53  595.29 73.81 
440.29 81.99  518.72 77.43  597.15 73.74 
442.16 81.87  520.59 77.31  599.02 73.64 
444.02 81.75  522.46 77.21  600.89 73.57 
445.89 81.60  524.32 77.14  602.76 73.52 
447.76 81.51  526.19 77.02  604.62 73.42 
449.62 81.36  528.06 76.97  606.49 73.33 
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Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
608.36 73.23  686.79 70.26  765.23 67.68 
610.23 73.18  688.66 70.19  767.09 67.64 
612.09 73.11  690.53 70.17  768.96 67.56 
613.96 73.01  692.40 70.10  770.83 67.52 
615.83 72.97  694.26 70.02  772.70 67.49 
617.70 72.87  696.13 69.93  774.56 67.44 
619.56 72.80  698.00 69.88  776.43 67.39 
621.43 72.73  699.87 69.83  778.30 67.32 
623.30 72.63  701.73 69.76  780.17 67.27 
625.17 72.53  703.60 69.71  782.03 67.20 
627.03 72.48  705.47 69.64  783.90 67.18 
628.90 72.44  707.34 69.57  785.77 67.13 
630.77 72.39  709.20 69.54  787.64 67.08 
632.64 72.29  711.07 69.47  789.50 67.01 
634.50 72.19  712.94 69.40  791.37 66.96 
636.37 72.12  714.81 69.30  793.24 66.91 
638.24 72.05  716.67 69.25  795.11 66.84 
640.11 71.98  718.54 69.20  796.97 66.79 
641.97 71.91  720.41 69.13  798.84 66.72 
643.84 71.83  722.28 69.06  800.71 66.67 
645.71 71.76  724.14 69.01  802.58 66.62 
647.58 71.69  726.01 68.94  804.44 66.57 
649.44 71.62  727.88 68.87  806.31 66.53 
651.31 71.57  729.74 68.82  808.18 66.45 
653.18 71.47  731.61 68.77  810.05 66.41 
655.05 71.42  733.48 68.72  811.91 66.38 
656.91 71.35  735.35 68.65  813.78 66.28 
658.78 71.28  737.21 68.62  815.65 66.26 
660.65 71.18  739.08 68.50  817.52 66.21 
662.52 71.13  740.95 68.46  819.38 66.14 
664.38 71.06  742.82 68.41  821.25 66.14 
666.25 71.04  744.68 68.36  823.12 66.09 
668.12 70.94  746.55 68.29  824.99 66.04 
669.99 70.84  748.42 68.21  826.85 65.97 
671.85 70.80  750.29 68.17  828.72 65.90 
673.72 70.72  752.15 68.12  830.59 65.87 
675.59 70.70  754.02 68.07  832.46 65.83 
677.46 70.60  755.89 68.02  834.32 65.78 
679.32 70.51  757.76 67.97  836.19 65.75 
681.19 70.51  759.62 67.88  838.06 65.66 
683.06 70.43  761.49 67.83  839.93 65.61 
684.93 70.34  763.36 67.76  841.79 65.56 
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Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
843.66 65.51  922.09 63.58  1000.53 61.89 
845.53 65.49  923.96 63.54  1030.46 61.32 
847.40 65.42  925.83 63.51  1060.40 60.79 
849.26 65.37  927.70 63.44  1090.33 60.23 
851.13 65.32  929.56 63.41  1120.27 59.68 
853.00 65.30  931.43 63.39    
854.87 65.25  933.30 63.34    
856.73 65.18  935.17 63.32    
858.60 65.15  937.03 63.29    
860.47 65.08  938.90 63.22    
862.34 65.05  940.77 63.20    
864.20 65.01  942.64 63.15    
866.07 64.96  944.50 63.10    
867.94 64.91  946.37 63.05    
869.80 64.86  948.24 63.00    
871.67 64.81  950.11 62.96    
873.54 64.74  951.97 62.91    
875.41 64.72  953.84 62.88    
877.27 64.67  955.71 62.84    
879.14 64.60  957.58 62.79    
881.01 64.55  959.44 62.74    
882.88 64.50  961.31 62.69    
884.74 64.48  963.18 62.64    
886.61 64.43  965.05 62.64    
888.48 64.38  966.91 62.59    
890.35 64.36  968.78 62.55    
892.21 64.28  970.65 62.52    
894.08 64.26  972.52 62.50    
895.95 64.16  974.38 62.45    
897.82 64.14  976.25 62.38    
899.68 64.14  978.12 62.35    
901.55 64.07  979.99 62.35    
903.42 64.02  981.85 62.28    
905.29 63.95  983.72 62.23    
907.15 63.95  985.59 62.21    
909.02 63.87  987.46 62.18    
910.89 63.80  989.32 62.11    
912.76 63.80  991.19 62.09    
914.62 63.78  993.06 62.04    
916.49 63.70  994.93 62.02    
918.36 63.63  996.79 61.99    
920.23 63.61  998.66 61.94    
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Table B-4 
CPT-2 Sounding: Depth (ft) 50.984 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 77.12  7.25 55.36 
0.50 72.77  7.42 55.12 
0.66 72.17  7.58 54.85 
0.82 71.42  7.75 54.61 
0.99 70.70  7.91 54.39 
1.15 70.05  8.07 54.10 
1.32 69.35  8.24 53.86 
1.48 68.70  8.40 53.57 
1.65 68.09  8.57 53.43 
1.81 67.49  8.73 53.19 
1.98 66.98  8.90 52.97 
2.14 66.43  9.06 52.73 
2.31 65.92  9.23 52.51 
2.47 65.42  9.39 52.27 
2.64 64.93  9.56 52.05 
2.80 64.45  9.72 51.88 
2.97 64.02  9.89 51.62 
3.13 63.58  10.05 51.43 
3.30 63.17  10.16 51.28 
3.46 62.74  10.66 50.68 
3.63 62.35  11.15 50.10 
3.79 61.99  14.56 46.53 
3.96 61.58  16.42 44.82 
4.12 61.22  18.29 43.30 
4.29 60.88  20.16 41.92 
4.45 60.52  22.03 40.69 
4.61 60.18  23.89 39.53 
4.78 59.84  25.76 38.47 
4.94 59.51  27.63 37.48 
5.11 59.19  29.50 36.59 
5.27 58.86  31.36 35.70 
5.44 58.54  33.23 34.86 
5.60 58.25  35.10 34.11 
5.77 57.91  36.97 33.43 
5.93 57.53    
6.10 57.29    
6.26 57.00    
6.43 56.73    
6.59 56.49    
6.76 56.18    
6.92 55.91    
7.09 55.65    
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Table B-5 
CPT-2 Sounding: Depth (ft) 73.949 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 25.81  7.25 24.48 
0.49 25.62  7.41 24.44 
0.66 25.59  7.58 24.44 
0.82 25.54  7.74 24.46 
0.99 25.52  7.91 24.36 
1.15 25.50  8.07 24.39 
1.32 25.42  8.24 24.31 
1.48 25.40  8.40 24.36 
1.65 25.35  8.57 24.31 
1.81 25.30  8.73 24.27 
1.97 25.28  8.90 24.29 
2.14 25.28  9.06 24.27 
2.30 25.21  9.22 24.24 
2.47 25.21  9.39 24.22 
2.63 25.21  9.55 24.17 
2.80 25.16  9.72 24.15 
2.96 25.13  9.88 24.15 
3.13 25.09  10.05 24.12 
3.29 25.09  10.16 24.10 
3.46 25.04  10.65 24.05 
3.62 25.01  11.15 23.98 
3.79 24.94  14.66 23.64 
3.95 24.99  16.53 23.47 
4.12 24.97  18.40 23.28 
4.28 24.94  20.26 23.18 
4.45 24.89  22.13 23.01 
4.61 24.85  24.00 22.92 
4.78 24.80  25.87 22.82 
4.94 24.82  27.73 22.72 
5.11 24.82  29.60 22.60 
5.27 24.72  31.47 22.55 
5.44 24.77  33.34 22.41 
5.60 24.70  35.20 22.29 
5.76 24.68  37.07 22.26 
5.93 24.68  38.94 22.24 
6.09 24.63  40.81 22.22 
6.26 24.65  42.67 22.17 
6.42 24.56  44.54 22.17 
6.59 24.56    
6.75 24.53    
6.92 24.53    
7.08 24.51    
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Table B-6 
CPT-2 Sounding: Depth (ft) 87.072 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 325.80  7.20 91.35  60.75 35.51 
0.44 256.43  7.36 90.29  62.62 35.31 
0.61 244.15  7.53 89.27  64.48 35.05 
0.77 230.69  7.69 88.21  66.35 34.86 
0.94 218.51  7.86 87.27  68.22 34.71 
1.10 207.83  8.02 86.35  70.09 34.57 
1.26 198.52  8.19 85.41  71.95 34.37 
1.43 190.24  8.35 84.57  73.82 34.23 
1.59 182.89  8.51 83.63  75.69 34.04 
1.76 176.28  8.68 82.83  77.56 33.99 
1.92 170.20  8.84 82.04  79.42 33.84 
2.09 164.63  9.01 81.22  81.29 33.82 
2.25 159.56  9.17 80.40  83.16 33.75 
2.42 154.78  9.34 79.67  85.03 33.63 
2.58 150.44  9.50 78.97  86.89 33.55 
2.75 146.39  9.67 78.22  88.76 33.48 
2.91 142.60  9.83 77.53  90.63 33.38 
3.08 139.11  10.00 76.80  92.50 33.34 
3.24 135.78  10.16 76.17  94.36 33.29 
3.41 132.67  10.27 75.69  96.23 33.22 
3.57 129.75  10.77 73.88  98.10 33.14 
3.74 127.02  11.26 72.12  99.97 33.09 
3.90 124.37  23.40 49.69  101.83 33.05 
4.07 121.93  25.27 47.98  103.70 33.02 
4.23 119.59  27.13 46.51  105.57 32.93 
4.40 117.35  29.00 45.20  107.44 32.90 
4.56 115.27  30.87 44.02  109.30 32.88 
4.72 113.22  32.74 42.98  111.17 32.83 
4.89 111.34  34.60 42.09  113.04 32.78 
5.05 109.49  36.47 41.27  114.91 32.73 
5.22 107.75  38.34 40.57    
5.38 106.08  40.21 39.87    
5.55 104.47  42.07 39.29    
5.71 102.90  43.94 38.71    
5.88 101.41  45.81 38.28    
6.04 100.01  47.68 37.80    
6.21 98.61  49.54 37.36    
6.37 97.28  51.41 37.00    
6.54 96.03  53.28 36.66    
6.70 94.80  55.15 36.30    
6.87 93.61  57.01 35.99    
7.03 92.48  58.88 35.70    
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Table B-7 
CPT-2 Sounding: Depth (ft) 100.196 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 207.22  7.25 100.08  55.36 49.96 
0.49 204.43  7.41 99.02  57.23 49.57 
0.66 202.06  7.58 98.10  59.10 49.23 
0.82 198.88  7.74 97.04  60.96 48.87 
0.99 195.21  7.91 96.19  62.83 48.56 
1.15 191.55  8.07 95.30  64.70 48.29 
1.32 186.96  8.24 94.41  66.57 47.95 
1.48 182.04  8.40 93.59  68.43 47.71 
1.65 177.60  8.57 92.84  70.30 47.40 
1.81 174.27  8.73 92.07  72.17 47.13 
1.97 170.90  8.90 91.23  74.04 46.87 
2.14 167.50  9.06 90.57  75.90 46.63 
2.30 163.73  9.22 89.92  77.77 46.39 
2.47 159.90  9.39 89.13  79.64 46.14 
2.63 156.06  9.55 88.50  81.51 45.90 
2.80 152.32  9.72 87.92  83.37 45.71 
2.96 148.88  9.88 87.27  85.24 45.49 
3.13 145.57  10.05 86.64  87.11 45.28 
3.29 142.46  10.16 86.16  88.98 45.08 
3.46 139.52  10.65 84.50  90.84 44.89 
3.62 136.69  11.15 82.83  92.71 44.72 
3.79 134.04  16.15 71.47  94.58 44.53 
3.95 131.53  18.01 68.60  96.45 44.36 
4.12 129.19  19.88 66.00  98.31 44.19 
4.28 126.95  21.75 63.87  100.18 44.05 
4.45 124.83  23.62 62.06  102.05 43.90 
4.61 122.85  25.48 60.52  103.92 43.76 
4.78 120.94  27.35 59.24  105.78 43.61 
4.94 119.09  29.22 58.20  107.65 43.44 
5.11 117.35  31.09 57.34    
5.27 115.68  32.95 56.40    
5.43 114.09  34.82 55.55    
5.60 112.55  36.69 54.92    
5.76 111.10  38.55 54.25    
5.93 109.73  40.42 53.60    
6.09 108.35  42.29 53.04    
6.26 107.05  44.16 52.54    
6.42 105.82  46.02 52.05    
6.59 104.56  47.89 51.57    
6.75 103.41  49.76 51.14    
6.92 102.20  51.63 50.73    
7.08 101.19  53.49 50.34    
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Table B-8 
CPT-2 Sounding: Depth (ft) 103.148 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 305.69  7.25 220.13  61.63 104.76 
0.49 298.06  7.42 218.92  63.49 103.46 
0.66 295.60  7.58 217.79  65.36 102.27 
0.82 292.68  7.74 216.58  67.23 101.04 
0.99 289.89  7.91 215.45  69.10 99.96 
1.15 287.11  8.07 214.32  70.96 98.90 
1.32 284.41  8.24 213.21  72.83 97.86 
1.48 281.78  8.40 212.10  74.70 96.85 
1.65 279.22  8.57 211.06  76.57 95.91 
1.81 276.74  8.73 209.95  78.43 94.94 
1.98 274.28  8.90 208.91  80.30 94.05 
2.14 271.89  9.06 207.92  82.17 93.16 
2.31 269.55  9.23 206.86  84.04 92.29 
2.47 267.33  9.39 205.90  85.90 91.52 
2.64 265.11  9.56 204.96  87.77 90.67 
2.80 262.94  9.72 203.92  89.64 89.90 
2.97 260.84  9.89 202.98  91.51 89.10 
3.13 258.82  10.05 202.04  93.37 88.36 
3.30 256.82  10.11 201.51  95.24 87.68 
3.46 254.86  10.60 198.97  97.11 86.98 
3.63 252.98  11.10 196.35  98.98 86.33 
3.79 251.12  22.41 155.22  100.84 85.63 
3.95 249.31  24.28 150.85  102.71 85.03 
4.12 247.55  26.14 146.75  104.58 84.40 
4.28 245.82  28.01 142.99  106.45 83.80 
4.45 244.15  29.88 139.49  108.31 83.22 
4.61 242.49  31.75 136.28  110.18 82.59 
4.78 240.87  33.61 133.32  112.05 82.04 
4.94 239.33  35.48 130.54  113.92 81.43 
5.11 237.79  37.35 127.96  115.78 80.90 
5.27 236.27  39.22 125.53  117.65 80.42 
5.44 234.77  41.08 123.23  119.52 79.89 
5.60 233.32  42.95 121.11  121.39 79.36 
5.77 231.90  44.82 119.09  123.25 78.88 
5.93 230.48  46.69 117.13  125.12 78.42 
6.10 229.13  48.55 115.32  126.99 77.94 
6.26 227.77  50.42 113.63  128.86 77.45 
6.43 226.40  52.29 111.97  130.72 77.02 
6.59 225.10  54.16 110.38  132.59 76.56 
6.76 223.84  56.02 108.88  134.46 76.17 
6.92 222.59  57.89 107.46  136.33 75.67 
7.09 221.33  59.76 106.06  138.19 75.28 
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Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
140.06 74.85  218.49 62.67  296.93 55.86 
141.93 74.46  220.36 62.45  298.79 55.72 
143.80 74.00  222.23 62.26  300.66 55.62 
145.66 73.64  224.10 62.04  302.53 55.48 
147.53 73.28  225.96 61.85  304.40 55.38 
149.40 72.94  227.83 61.65  306.26 55.21 
151.27 72.56  229.70 61.46  308.13 55.09 
153.13 72.15  231.57 61.24  310.00 54.97 
155.00 71.83  233.43 61.07  311.87 54.85 
156.87 71.47  235.30 60.95  313.73 54.76 
158.73 71.16  237.17 60.76  315.60 54.68 
160.60 70.82  239.04 60.54  317.47 54.51 
162.47 70.48  240.90 60.35  319.34 54.42 
164.34 70.17  242.77 60.21  321.20 54.30 
166.20 69.85  244.64 60.01  323.07 54.18 
168.07 69.54  246.51 59.87  324.94 54.08 
169.94 69.25  248.37 59.65  326.81 53.91 
171.81 68.94  250.24 59.53  328.67 53.84 
173.67 68.60  252.11 59.36  330.54 53.77 
175.54 68.31  253.98 59.17  332.41 53.65 
177.41 68.07  255.84 59.02  334.28 53.52 
179.28 67.76  257.71 58.88  336.14 53.45 
181.14 67.47  259.58 58.71  338.01 53.33 
183.01 67.23  261.45 58.54  339.88 53.24 
184.88 66.94  263.31 58.37  341.75 53.14 
186.75 66.67  265.18 58.23  343.61 53.07 
188.61 66.38  267.05 58.06  345.48 52.95 
190.48 66.14  268.92 57.91  347.35 52.85 
192.35 65.87  270.78 57.79  349.22 52.73 
194.22 65.63  272.65 57.65  351.08 52.68 
196.08 65.37  274.52 57.48  352.95 52.54 
197.95 65.15  276.39 57.34  354.82 52.42 
199.82 64.89  278.25 57.19  356.69 52.32 
201.69 64.64  280.12 57.07  358.55 52.29 
203.55 64.40  281.99 56.93  360.42 52.17 
205.42 64.19  283.86 56.78  362.29 52.08 
207.29 63.97  285.72 56.64  364.16 52.01 
209.16 63.70  287.59 56.47  366.02 51.91 
211.02 63.51  289.46 56.37  367.89 51.84 
212.89 63.29  291.33 56.20  369.76 51.72 
214.76 63.10  293.19 56.13  371.63 51.62 
216.63 62.86  295.06 55.99  373.49 51.55 
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Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
375.36 51.47  453.79 48.41  532.23 46.19 
377.23 51.38  455.66 48.31  534.10 46.12 
379.10 51.31  457.53 48.24  535.96 46.10 
380.96 51.21  459.40 48.17  537.83 46.07 
382.83 51.14  461.26 48.15  539.70 46.00 
384.70 51.09  463.13 48.10  541.57 45.95 
386.57 50.97  465.00 48.03  543.43 45.93 
388.43 50.90  466.87 47.98  545.30 45.88 
390.30 50.85  468.73 47.90  547.17 45.81 
392.17 50.73  470.60 47.86  549.04 45.78 
394.04 50.68  472.47 47.78  550.90 45.73 
395.90 50.58  474.34 47.74  552.77 45.69 
397.77 50.49  476.20 47.66  554.64 45.69 
399.64 50.39  478.07 47.62  556.51 45.61 
401.51 50.32  479.94 47.57  558.37 45.54 
403.37 50.24  481.81 47.49  560.24 45.52 
405.24 50.17  483.67 47.45  562.11 45.47 
407.11 50.10  485.54 47.40  563.98 45.47 
408.98 50.00  487.41 47.35  565.84 45.40 
410.84 49.96  489.28 47.25  567.71 45.35 
412.71 49.86  491.14 47.23  569.58 45.35 
414.58 49.79  493.01 47.18  571.45 45.28 
416.45 49.69  494.88 47.11  573.31 45.20 
418.31 49.67  496.75 47.08  575.18 45.20 
420.18 49.54  498.61 47.04  577.05 45.13 
422.05 49.54  500.48 46.96  578.92 45.08 
423.92 49.45  502.35 46.92  580.78 45.06 
425.78 49.38  504.22 46.87  582.65 45.01 
427.65 49.30  506.08 46.82  584.52 44.99 
429.52 49.21  507.95 46.77  586.38 44.94 
431.39 49.16  509.82 46.75  588.25 44.89 
433.25 49.11  511.69 46.65  590.12 44.87 
435.12 49.01  513.55 46.65  591.99 44.82 
436.99 48.97  515.42 46.63  593.85 44.79 
438.85 48.92  517.29 46.58  595.72 44.74 
440.72 48.82  519.16 46.51  597.59 44.72 
442.59 48.77  521.02 46.46  599.46 44.67 
444.46 48.72  522.89 46.41  601.32 44.62 
446.32 48.68  524.76 46.36  603.19 44.60 
448.19 48.58  526.63 46.34  605.06 44.58 
450.06 48.51  528.49 46.26  606.93 44.53 
451.93 48.46  530.36 46.24  608.79 44.53 
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Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
610.66 44.48  689.10 43.15  767.53 42.12 
612.53 44.41  690.96 43.08  769.40 42.09 
614.40 44.41  692.83 43.08  771.26 42.09 
616.26 44.33  694.70 43.03  773.13 42.07 
618.13 44.33  696.57 43.03  775.00 42.04 
620.00 44.26  698.43 43.01  776.87 42.00 
621.87 44.26  700.30 43.01  778.73 41.97 
623.73 44.21  702.17 42.96  780.60 41.97 
625.60 44.19  704.04 42.96  782.47 41.95 
627.47 44.14  705.90 42.91  784.34 41.87 
629.34 44.12  707.77 42.89  786.20 41.90 
631.20 44.09  709.64 42.86  788.07 41.90 
633.07 44.09  711.51 42.82  789.94 41.90 
634.94 44.07  713.37 42.82  791.81 41.85 
636.81 43.97  715.24 42.77  793.67 41.83 
638.67 43.97  717.11 42.77  795.54 41.80 
640.54 43.97  718.98 42.74  797.41 41.78 
642.41 43.90  720.84 42.72  799.28 41.78 
644.28 43.88  722.71 42.69  801.14 41.75 
646.14 43.83  724.58 42.69  803.01 41.73 
648.01 43.83  726.44 42.67  804.88 41.75 
649.88 43.76  728.31 42.65  806.75 41.73 
651.75 43.78  730.18 42.60  808.61 41.68 
653.61 43.73  732.05 42.57  810.48 41.68 
655.48 43.66  733.91 42.57  812.35 41.63 
657.35 43.68  735.78 42.55  814.22 41.66 
659.22 43.64  737.65 42.48  816.08 41.61 
661.08 43.59  739.52 42.48  817.95 41.59 
662.95 43.56  741.38 42.43  819.82 41.56 
664.82 43.56  743.25 42.43  821.69 41.51 
666.69 43.51  745.12 42.41  823.55 41.54 
668.55 43.49  746.99 42.41  825.42 41.49 
670.42 43.42  748.85 42.38  827.29 41.46 
672.29 43.39  750.72 42.31  829.16 41.44 
674.16 43.39  752.59 42.28  831.02 41.39 
676.02 43.35  754.46 42.28  832.89 41.44 
677.89 43.32  756.32 42.28  834.76 41.37 
679.76 43.30  758.19 42.24  836.63 41.37 
681.63 43.25  760.06 42.21  838.49 41.34 
683.49 43.25  761.93 42.19  840.36 41.30 
685.36 43.18  763.79 42.14  842.23 41.32 
687.23 43.18  765.66 42.14  844.10 41.30 
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Time u 
(sec) (ft,H2O) 
845.96 41.27 
847.83 41.27 
849.70 41.30 
851.57 41.25 
853.43 41.22 
855.30 41.25 
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Table B-9 
CPT-3 Sounding: Depth (ft) 54.363 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 34.57  7.19 25.67  51.24 16.11 
0.44 33.26  7.36 25.54  53.11 15.94 
0.60 33.02  7.52 25.45  54.98 15.80 
0.76 32.73  7.69 25.33  56.84 15.68 
0.93 32.47  7.85 25.23  58.71 15.58 
1.09 32.15  8.02 25.13  60.58 15.46 
1.26 31.91  8.18 25.01  62.45 15.29 
1.42 31.65  8.34 24.92  64.31 15.17 
1.59 31.38  8.51 24.80  66.18 15.03 
1.75 31.09  8.67 24.70  68.05 14.93 
1.92 30.85  8.84 24.58  69.92 14.81 
2.08 30.61  9.00 24.48  71.78 14.71 
2.25 30.39  9.17 24.36  73.65 14.62 
2.41 30.18  9.33 24.29  75.52 14.57 
2.58 29.96  9.50 24.19  77.39 14.45 
2.74 29.74  9.66 24.10  79.25 14.38 
2.91 29.52  9.83 24.00  81.12 14.28 
3.07 29.36  9.99 23.90  82.99 14.18 
3.24 29.16  10.16 23.81  84.86 14.09 
3.40 28.97  10.27 23.71  86.72 13.99 
3.57 28.80  10.76 23.49  88.59 13.92 
3.73 28.63  11.26 23.23  90.46 13.82 
3.90 28.44  13.89 21.97  92.33 13.73 
4.06 28.27  15.76 21.35  94.19 13.68 
4.23 28.13  17.63 20.77  96.06 13.58 
4.39 27.98  19.49 20.24  97.93 13.53 
4.55 27.84  21.36 19.85  99.80 13.46 
4.72 27.67  23.23 19.47  101.66 13.39 
4.88 27.52  25.10 19.10  103.53 13.32 
5.05 27.43  26.96 18.81  105.40 13.27 
5.21 27.23  28.83 18.48  107.27 13.17 
5.38 27.09  30.70 18.21  109.13 13.10 
5.54 26.97  32.57 17.95  111.00 13.07 
5.71 26.85  34.43 17.71  112.87 12.98 
5.87 26.65  36.30 17.49  114.74 12.91 
6.04 26.56  38.17 17.25  116.60 12.88 
6.20 26.41  40.04 17.08  118.47 12.81 
6.37 26.24  41.90 16.89  120.34 12.74 
6.53 26.15  43.77 16.74  122.21 12.69 
6.70 26.08  45.64 16.52  124.07 12.59 
6.86 25.91  47.51 16.40  125.94 12.57 
7.03 25.81  49.37 16.26  127.81 12.47 
 156
Table B-10 
CPT-3 Sounding: Depth (ft) 64.205 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 32.97  7.26 35.84  60.97 30.97 
0.50 33.75  7.42 35.89  62.84 30.80 
0.66 33.91  7.58 35.92  64.71 30.63 
0.83 34.11  7.75 35.94  66.57 30.47 
0.99 34.23  7.91 35.89  68.44 30.25 
1.16 34.40  8.08 35.92  70.31 30.10 
1.32 34.49  8.24 35.92  72.18 29.86 
1.49 34.57  8.41 35.87  74.04 29.77 
1.65 34.66  8.57 35.92  75.91 29.60 
1.82 34.78  8.74 35.87  77.78 29.48 
1.98 34.86  8.90 35.92  79.65 29.31 
2.15 34.95  9.07 35.87  81.51 29.14 
2.31 35.02  9.23 35.89  83.38 28.99 
2.48 35.10  9.40 35.89  85.25 28.85 
2.64 35.14  9.56 35.87  87.12 28.70 
2.81 35.19  9.73 35.84  88.98 28.56 
2.97 35.27  9.89 35.87  90.85 28.42 
3.14 35.31  10.06 35.87  92.72 28.29 
3.30 35.36  10.17 35.84  94.59 28.13 
3.47 35.41  10.66 35.84  96.45 28.03 
3.63 35.48  11.15 35.77  98.32 27.86 
3.79 35.53  21.76 34.83  100.19 27.74 
3.96 35.55  23.62 34.66  102.06 27.62 
4.12 35.55  25.49 34.47  103.92 27.50 
4.29 35.60  27.36 34.25  105.79 27.35 
4.45 35.60  29.23 34.06  107.66 27.23 
4.62 35.65  31.09 33.89  109.53 27.11 
4.78 35.70  32.96 33.70  111.39 27.02 
4.95 35.72  34.83 33.48  113.26 26.85 
5.11 35.75  36.70 33.29  115.13 26.75 
5.28 35.80  38.56 33.12  117.00 26.68 
5.44 35.77  40.43 32.95  118.86 26.53 
5.61 35.82  42.30 32.76  120.73 26.39 
5.77 35.82  44.17 32.59    
5.94 35.87  46.03 32.39    
6.10 35.84  47.90 32.23    
6.27 35.82  49.77 32.03    
6.43 35.87  51.63 31.86    
6.60 35.87  53.50 31.72    
6.76 35.87  55.37 31.53    
6.93 35.89  57.24 31.36    
7.09 35.87  59.10 31.16    
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Table B-11 
CPT-3 Sounding: Depth (ft) 67.486 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 120.17  7.25 102.44 
0.49 120.48  7.41 101.96 
0.66 120.41  7.58 101.48 
0.82 120.22  7.74 101.00 
0.99 120.00  7.91 100.51 
1.15 119.74  8.07 100.03 
1.31 119.42  8.24 99.57 
1.48 119.06  8.40 99.07 
1.64 118.75  8.56 98.61 
1.81 118.36  8.73 98.15 
1.97 117.98  8.89 97.67 
2.14 117.57  9.06 97.23 
2.30 117.16  9.22 96.75 
2.47 116.77  9.39 96.27 
2.63 116.34  9.55 95.86 
2.80 115.90  9.72 95.42 
2.96 115.44  9.88 94.96 
3.13 114.99  10.05 94.55 
3.29 114.53  10.16 94.17 
3.46 114.07  10.65 93.01 
3.62 113.61  11.15 91.83 
3.79 113.10  15.98 81.82 
3.95 112.62  17.85 78.73 
4.12 112.16  19.71 75.98 
4.28 111.66  21.58 73.50 
4.45 111.17  23.45 71.23 
4.61 110.67    
4.77 110.16    
4.94 109.63    
5.10 109.12    
5.27 108.59    
5.43 108.09    
5.60 107.56    
5.76 107.03    
5.93 106.52    
6.09 106.01    
6.26 105.48    
6.42 104.98    
6.59 104.47    
6.75 103.94    
6.92 103.43    
7.08 102.95    
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Table B-12 
CPT-3 Sounding: Depth (ft) 100.294 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 189.86  7.20 51.60  51.96 38.71 
0.44 124.44  7.36 51.23  53.83 38.64 
0.61 117.23  7.53 50.92  55.70 38.52 
0.77 110.02  7.69 50.61  57.56 38.43 
0.93 103.36  7.86 50.29  59.43 38.33 
1.10 97.86  8.02 49.98  61.30 38.23 
1.26 93.35  8.18 49.79  63.17 38.18 
1.43 89.44  8.35 49.54    
1.59 86.04  8.51 49.38    
1.76 83.10  8.68 49.06    
1.92 80.52  8.84 48.82    
2.09 78.22  9.01 48.65    
2.25 76.20  9.17 48.41    
2.42 74.37  9.34 48.34    
2.58 72.65  9.50 48.12    
2.75 71.01  9.67 48.00    
2.91 69.49  9.83 47.78    
3.08 68.12  10.00 47.74    
3.24 66.84  10.16 47.66    
3.41 65.63  10.27 47.52    
3.57 64.52  10.77 47.28    
3.74 63.51  11.26 46.92    
3.90 62.57  14.61 45.20    
4.07 61.68  16.48 44.43    
4.23 60.86  18.35 43.76    
4.40 60.04  20.21 43.15    
4.56 59.29  22.08 42.60    
4.72 58.59  23.95 42.21    
4.89 57.94  25.82 41.78    
5.05 57.29  27.68 41.44    
5.22 56.76  29.55 41.08    
5.38 56.13  31.42 40.79    
5.55 55.65  33.29 40.50    
5.71 55.12  35.15 40.26    
5.88 54.63  37.02 39.99    
6.04 54.15  38.89 39.80    
6.21 53.72  40.76 39.61    
6.37 53.36  42.62 39.41    
6.54 52.99  44.49 39.27    
6.70 52.56  46.36 39.10    
6.87 52.20  48.23 38.98    
7.03 51.91  50.09 38.84    
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Table B-13 
CPT-3 Sounding: Depth (ft) 106.856 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 357.18  7.25 129.77  55.64 56.18 
0.50 304.62  7.42 128.54  57.51 55.55 
0.66 288.66  7.58 127.41  59.38 55.00 
0.83 274.71  7.75 126.25  61.25 54.44 
0.99 262.56  7.91 125.19  63.11 53.91 
1.16 251.87  8.08 124.10    
1.32 242.42  8.24 123.04    
1.49 233.95  8.41 122.00    
1.65 226.35  8.57 121.06    
1.82 219.38  8.74 120.03    
1.98 213.09  8.90 119.06    
2.15 207.37  9.07 118.22    
2.31 202.04  9.23 117.25    
2.48 197.12  9.40 116.36    
2.64 192.58  9.56 115.52    
2.81 188.36  9.73 114.74    
2.97 184.41  9.89 113.90    
3.13 180.71  10.06 113.08    
3.30 177.29  10.17 112.45    
3.46 174.01  10.66 110.26    
3.63 170.97  11.15 108.16    
3.79 168.08  16.43 91.23    
3.96 165.35  18.29 87.10    
4.12 162.74  20.16 83.60    
4.29 160.21  22.03 80.54    
4.45 157.92  23.90 77.84    
4.62 155.65  25.76 75.43    
4.78 153.55  27.63 73.30    
4.95 151.50  29.50 71.35    
5.11 149.55  31.37 69.54    
5.28 147.65  33.23 68.02    
5.44 145.86  35.10 66.53    
5.61 144.12  36.97 65.27    
5.77 142.48  38.84 63.97    
5.94 140.87  40.70 62.88    
6.10 139.32  42.57 61.85    
6.27 137.80  44.44 60.86    
6.43 136.36  46.31 59.99    
6.59 134.96  48.17 59.15    
6.76 133.61  50.04 58.33    
6.92 132.33  51.91 57.58    
7.09 131.00  53.78 56.88    
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Table B-14 
CPT-3 Sounding: Depth (ft) 109.972 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 503.93  7.25 146.80  61.96 58.54 
0.50 384.05  7.42 145.33  63.83 57.96 
0.66 363.72  7.58 143.91  65.69 57.41 
0.83 342.47  7.75 142.53  67.56 56.90 
0.99 324.38  7.91 141.20  69.43 56.35 
1.16 308.75  8.08 139.93  71.30 55.86 
1.32 295.17  8.24 138.70  73.16 55.43 
1.49 283.18  8.41 137.44  75.03 54.97 
1.65 272.52  8.57 136.26  76.90 54.51 
1.82 262.94  8.74 135.08  78.77 54.10 
1.98 254.31  8.90 133.94  80.63 53.74 
2.15 246.40  9.07 132.83  82.50 53.36 
2.31 239.26  9.23 131.77  84.37 53.02 
2.48 232.72  9.40 130.74  86.24 52.66 
2.64 226.69  9.56 129.70  88.10 52.32 
2.80 221.09  9.73 128.69  89.97 52.03 
2.97 215.91  9.89 127.72  91.84 51.74 
3.13 211.08  10.05 126.76  93.71 51.43 
3.30 206.60  10.11 126.13  95.57 51.16 
3.46 202.38  10.60 123.74  97.44 50.90 
3.63 198.40  11.10 121.16  99.31 50.58 
3.79 194.66  22.74 87.49  101.18 50.34 
3.96 191.16  24.61 84.47  103.04 50.10 
4.12 187.83  26.48 81.82  104.91 49.88 
4.29 184.69  28.35 79.50  106.78 49.64 
4.45 181.73  30.21 77.36  108.65 49.42 
4.62 178.88  32.08 75.43  110.51 49.18 
4.78 176.20  33.95 73.69  112.38 49.01 
4.95 173.62  35.81 72.07  114.25 48.80 
5.11 171.19  37.68 70.60  116.12 48.60 
5.28 168.82  39.55 69.23  117.98 48.39 
5.44 166.58  41.42 67.97  119.85 48.22 
5.61 164.41  43.28 66.82  121.72 48.10 
5.77 162.38  45.15 65.73  123.59 47.90 
5.94 160.31  47.02 64.72  125.45 47.74 
6.10 158.48  48.89 63.75  127.32 47.59 
6.27 156.64  50.75 62.88  129.19 47.45 
6.43 154.86  52.62 62.04  131.06 47.33 
6.59 153.12  54.49 61.29  132.92 47.18 
6.76 151.46  56.36 60.52  134.79 47.01 
6.92 149.86  58.22 59.82  136.66 46.89 
7.09 148.30  60.09 59.17  138.53 46.75 
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Time u 
(sec) (ft,H2O) 
140.39 46.63 
142.26 46.51 
144.13 46.39 
146.00 46.29 
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Table B-15 
CPT-4 Sounding: Depth (ft) 60.859 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 19.20  7.25 18.89  53.22 16.11 
0.50 19.25  7.42 18.86  55.09 15.99 
0.66 19.22  7.58 18.89  56.96 15.92 
0.83 19.22  7.75 18.81  58.83 15.87 
0.99 19.20  7.91 18.81  60.69 15.80 
1.16 19.22  8.08 18.81  62.56 15.70 
1.32 19.20  8.24 18.84  64.43 15.68 
1.48 19.20  8.41 18.77  66.30 15.56 
1.65 19.20  8.57 18.81  68.16 15.51 
1.81 19.20  8.73 18.79  70.03 15.44 
1.98 19.20  8.90 18.79  71.90 15.37 
2.14 19.18  9.06 18.74  73.77 15.32 
2.31 19.18  9.23 18.74  75.63 15.27 
2.47 19.18  9.39 18.69  77.50 15.20 
2.64 19.18  9.56 18.69  79.37 15.12 
2.80 19.15  9.72 18.67  81.24 15.05 
2.97 19.10  9.89 18.65  83.10 15.00 
3.13 19.10  10.05 18.69  84.97 14.93 
3.30 19.13  10.16 18.53  86.84 14.83 
3.46 19.10  10.66 18.60  88.71 14.79 
3.63 19.10  11.15 18.55  90.57 14.76 
3.79 19.06  14.01 18.28  92.44 14.69 
3.96 19.08  15.88 18.14  94.31 14.62 
4.12 19.08  17.74 18.04  96.18 14.55 
4.29 19.06  19.61 17.87  98.04 14.47 
4.45 19.06  21.48 17.78  99.91 14.42 
4.62 19.06  23.35 17.63  101.78 14.40 
4.78 19.08  25.21 17.51  103.65 14.33 
4.95 19.06  27.08 17.44  105.51 14.28 
5.11 19.06  28.95 17.30  107.38 14.23 
5.27 19.06  30.81 17.17  109.25 14.18 
5.44 19.01  32.68 17.10  111.12 14.11 
5.60 18.98  34.55 17.01  112.98 14.09 
5.77 18.96  36.42 16.91  114.85 14.04 
5.93 18.98  38.28 16.81  116.72 13.99 
6.10 18.96  40.15 16.72  118.59 13.89 
6.26 18.96  42.02 16.60  120.45 13.87 
6.43 18.91  43.89 16.55  122.32 13.82 
6.59 18.94  45.75 16.45  124.19 13.80 
6.76 18.94  47.62 16.33  126.06 13.75 
6.92 18.89  49.49 16.26  127.92 13.68 
7.09 18.89  51.36 16.19  129.79 13.65 
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Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
131.66 13.58  210.09 11.94  288.53 10.88 
133.53 13.53  211.96 11.94  290.39 10.83 
135.39 13.46  213.83 11.92  292.26 10.81 
137.26 13.46  215.69 11.89  294.13 10.78 
139.13 13.41  217.56 11.84  296.00 10.78 
141.00 13.36  219.43 11.82  297.86 10.73 
142.86 13.27  221.30 11.82  299.73 10.73 
144.73 13.27  223.16 11.77  301.60 10.71 
146.60 13.22  225.03 11.72  303.47 10.71 
148.47 13.17  226.90 11.70  305.33 10.64 
150.33 13.15  228.77 11.65  307.20 10.61 
152.20 13.12  230.63 11.60  309.07 10.61 
154.07 13.07  232.50 11.60  310.93 10.61 
155.94 13.03  234.37 11.53  312.80 10.59 
157.80 13.00  236.24 11.53  314.67 10.57 
159.67 12.93  238.10 11.51  316.54 10.57 
161.54 12.88  239.97 11.48  318.40 10.54 
163.41 12.91  241.84 11.46  320.27 10.52 
165.27 12.83  243.71 11.43  322.14 10.49 
167.14 12.78  245.57 11.41  324.01 10.44 
169.01 12.76  247.44 11.34  325.87 10.42 
170.87 12.71  249.31 11.31  327.74 10.40 
172.74 12.64  251.18 11.31  329.61 10.40 
174.61 12.62  253.04 11.29  331.48 10.37 
176.48 12.57  254.91 11.29  333.34 10.35 
178.34 12.54  256.78 11.24  335.21 10.32 
180.21 12.52  258.65 11.22  337.08 10.30 
182.08 12.45  260.51 11.22  338.95 10.32 
183.95 12.45  262.38 11.17  340.81 10.30 
185.81 12.42  264.25 11.12  342.68 10.28 
187.68 12.37  266.12 11.12  344.55 10.28 
189.55 12.30  267.98 11.12  346.42 10.25 
191.42 12.30  269.85 11.10  348.28 10.23 
193.28 12.25  271.72 11.07  350.15 10.20 
195.15 12.25  273.59 11.02  352.02 10.20 
197.02 12.21  275.45 11.00  353.89 10.18 
198.89 12.18  277.32 11.00  355.75 10.16 
200.75 12.13  279.19 11.00  357.62 10.13 
202.62 12.13  281.06 10.98  359.49 10.11 
204.49 12.09  282.92 10.95  361.36 10.08 
206.36 12.06  284.79 10.93  363.22 10.08 
208.22 12.01  286.66 10.88  365.09 10.08 
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Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
366.96 10.03  445.39 9.67  523.83 9.29 
368.83 10.03  447.26 9.62  525.69 9.26 
370.69 10.03  449.13 9.65  527.56 9.24 
372.56 10.03  451.00 9.60  529.43 9.21 
374.43 10.03  452.86 9.60  531.30 9.21 
376.30 10.01  454.73 9.62  533.16 9.24 
378.16 10.01  456.60 9.62  535.03 9.24 
380.03 9.96  458.46 9.58  536.90 9.24 
381.90 9.99  460.33 9.58  538.77 9.21 
383.77 9.96  462.20 9.55  540.63 9.19 
385.63 9.96  464.07 9.55  542.50 9.17 
387.50 9.94  465.93 9.55  544.37 9.17 
389.37 9.94  467.80 9.55  546.24 9.17 
391.24 9.96  469.67 9.55  548.10 9.19 
393.10 9.99  471.54 9.55  549.97 9.14 
394.97 9.94  473.40 9.55  551.84 9.14 
396.84 9.94  475.27 9.53  553.71 9.14 
398.71 9.91  477.14 9.53  555.57 9.12 
400.57 9.94  479.01 9.50  557.44 9.14 
402.44 9.91  480.87 9.46  559.31 9.14 
404.31 9.89  482.74 9.48  561.18 9.14 
406.18 9.87  484.61 9.46  563.04 9.12 
408.04 9.89  486.48 9.43  564.91 9.09 
409.91 9.87  488.34 9.43  566.78 9.09 
411.78 9.87  490.21 9.43  568.65 9.09 
413.65 9.84  492.08 9.43  570.51 9.07 
415.51 9.82  493.95 9.41  572.38 9.09 
417.38 9.79  495.81 9.41  574.25 9.05 
419.25 9.75  497.68 9.38  576.12 9.07 
421.12 9.79  499.55 9.36  577.98 9.05 
422.98 9.77  501.42 9.38  579.85 9.05 
424.85 9.75  503.28 9.36  581.72 9.02 
426.72 9.72  505.15 9.36  583.59 9.02 
428.59 9.75  507.02 9.36  585.45 9.00 
430.45 9.72  508.89 9.31  587.32 8.97 
432.32 9.67  510.75 9.34  589.19 9.00 
434.19 9.70  512.62 9.29  591.06 8.97 
436.06 9.67  514.49 9.31  592.92 8.97 
437.92 9.67  516.36 9.26  594.79 8.97 
439.79 9.67  518.22 9.29  596.66 8.97 
441.66 9.70  520.09 9.26  598.52 8.97 
443.53 9.65  521.96 9.26  600.39 8.95 
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Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
602.26 8.97  680.69 8.76  759.13 8.54 
604.13 8.95  682.56 8.76  760.99 8.59 
605.99 8.95  684.43 8.71  762.86 8.56 
607.86 8.95  686.30 8.73  764.73 8.59 
609.73 8.95  688.16 8.71  766.60 8.59 
611.60 8.95  690.03 8.73  768.46 8.56 
613.46 8.95  691.90 8.71  770.33 8.54 
615.33 8.93  693.77 8.71  772.20 8.54 
617.20 8.90  695.63 8.71  774.07 8.56 
619.07 8.88  697.50 8.68  775.93 8.54 
620.93 8.90  699.37 8.71  777.80 8.59 
622.80 8.88  701.24 8.71  779.67 8.54 
624.67 8.88  703.10 8.68  781.54 8.52 
626.54 8.85  704.97 8.66  783.40 8.54 
628.40 8.85  706.84 8.66  785.27 8.54 
630.27 8.83  708.71 8.68  787.14 8.56 
632.14 8.85  710.57 8.66  789.01 8.54 
634.01 8.85  712.44 8.66  790.87 8.52 
635.87 8.85  714.31 8.64  792.74 8.49 
637.74 8.83  716.18 8.64  794.61 8.49 
639.61 8.83  718.04 8.64  796.48 8.52 
641.48 8.83  719.91 8.61  798.34 8.49 
643.34 8.80  721.78 8.61  800.21 8.52 
645.21 8.83  723.65 8.59  802.08 8.49 
647.08 8.80  725.51 8.64  803.95 8.49 
648.95 8.80  727.38 8.61  805.81 8.49 
650.81 8.80  729.25 8.61  807.68 8.49 
652.68 8.80  731.12 8.59  809.55 8.47 
654.55 8.80  732.98 8.59  811.42 8.44 
656.42 8.78  734.85 8.61  813.28 8.47 
658.28 8.80  736.72 8.61  815.15 8.49 
660.15 8.78  738.58 8.61  817.02 8.49 
662.02 8.78  740.45 8.56  818.89 8.47 
663.89 8.76  742.32 8.56  820.75 8.47 
665.75 8.78  744.19 8.54  822.62 8.47 
667.62 8.76  746.05 8.59  824.49 8.44 
669.49 8.78  747.92 8.56  826.36 8.44 
671.36 8.78  749.79 8.61  828.22 8.44 
673.22 8.78  751.66 8.59  830.09 8.44 
675.09 8.73  753.52 8.61  831.96 8.44 
676.96 8.73  755.39 8.56  833.83 8.44 
678.83 8.73  757.26 8.56  835.69 8.44 
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Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
837.56 8.42  915.99 8.35  994.43 8.27 
839.43 8.44  917.86 8.32  996.30 8.30 
841.30 8.42  919.73 8.35  998.16 8.23 
843.16 8.42  921.60 8.32  1000.03 8.30 
845.03 8.47  923.46 8.37  1029.96 8.23 
846.90 8.44  925.33 8.30    
848.77 8.42  927.20 8.30    
850.63 8.44  929.07 8.30    
852.50 8.44  930.93 8.30    
854.37 8.39  932.80 8.30    
856.24 8.39  934.67 8.30    
858.10 8.39  936.54 8.30    
859.97 8.42  938.40 8.32    
861.84 8.39  940.27 8.30    
863.71 8.42  942.14 8.30    
865.57 8.42  944.01 8.27    
867.44 8.42  945.87 8.30    
869.31 8.42  947.74 8.27    
871.18 8.42  949.61 8.30    
873.04 8.39  951.48 8.32    
874.91 8.39  953.34 8.32    
876.78 8.39  955.21 8.30    
878.64 8.37  957.08 8.27    
880.51 8.37  958.95 8.30    
882.38 8.35  960.81 8.27    
884.25 8.37  962.68 8.30    
886.11 8.35  964.55 8.30    
887.98 8.35  966.42 8.27    
889.85 8.37  968.28 8.30    
891.72 8.37  970.15 8.27    
893.58 8.35  972.02 8.27    
895.45 8.37  973.89 8.30    
897.32 8.32  975.75 8.27    
899.19 8.32  977.62 8.30    
901.05 8.32  979.49 8.27    
902.92 8.35  981.36 8.27    
904.79 8.30  983.22 8.30    
906.66 8.30  985.09 8.30    
908.52 8.32  986.96 8.27    
910.39 8.32  988.83 8.27    
912.26 8.30  990.69 8.27    
914.13 8.35  992.56 8.27    
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Table B-16 
CPT-4 Sounding: Depth (ft) 93.667 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 134.67  7.25 116.75 
0.49 133.94  7.41 116.29 
0.66 133.80  7.58 115.85 
0.82 133.63  7.74 115.44 
0.99 133.41  7.91 114.99 
1.15 133.17  8.07 114.58 
1.32 132.88  8.24 114.19 
1.48 132.57  8.40 113.73 
1.65 132.21  8.57 113.32 
1.81 131.85  8.73 112.93 
1.98 131.46  8.90 112.50 
2.14 131.03  9.06 112.14 
2.30 130.64  9.23 111.70 
2.47 130.21  9.39 111.37 
2.63 129.77  9.55 110.98 
2.80 129.31  9.72 110.60 
2.96 128.85  9.88 110.19 
3.13 128.42  10.05 109.80 
3.29 127.94  10.16 109.53 
3.46 127.48  10.65 108.47 
3.62 127.00  11.15 107.39 
3.79 126.52  15.60 98.90 
3.95 126.01  17.46 96.03 
4.12 125.55  19.33 93.32 
4.28 125.07  21.20 90.89 
4.45 124.59  23.07 88.62 
4.61 124.13  24.93 86.55 
4.78 123.62    
4.94 123.14    
5.11 122.66    
5.27 122.17    
5.44 121.71    
5.60 121.26    
5.76 120.80    
5.93 120.32    
6.09 119.86    
6.26 119.42    
6.42 118.94    
6.59 118.51    
6.75 118.02    
6.92 117.59    
7.08 117.16    
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Table B-17 
CPT-4 Sounding: Depth (ft) 77.263 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 256.58  7.42 130.69  57.12 47.76 
0.50 257.03  7.58 129.31  58.99 47.16 
0.66 255.51  7.75 127.87  60.86 46.60 
0.82 253.49  7.91 126.49  62.73 46.14 
0.99 250.93  8.08 125.12  64.59 45.64 
1.15 247.92  8.24 123.89  66.46 45.18 
1.32 244.32  8.40 122.61  68.33 44.77 
1.48 240.46  8.57 121.38  70.20 44.38 
1.65 236.60  8.73 120.32  72.06 44.02 
1.81 232.57  8.90 119.04  73.93 43.68 
1.98 227.85  9.06 117.95  75.80 43.32 
2.14 222.78  9.23 116.91  77.67 43.03 
2.31 217.91  9.39 115.71  79.53 42.72 
2.47 213.18  9.56 114.79  81.40 42.43 
2.64 208.57  9.72 113.76  83.27 42.14 
2.80 204.16  9.89 112.79  85.14 41.83 
2.97 199.67  10.05 111.80  87.00 41.56 
3.13 195.33  10.16 111.10  88.87 41.32 
3.30 191.21  10.66 108.52  90.74 41.08 
3.46 187.35  11.15 106.04  92.61 40.84 
3.63 183.66  14.17 93.69  94.47 40.60 
3.79 180.11  16.04 87.90  96.34 40.40 
3.96 176.69  17.91 83.02  98.21 40.19 
4.12 173.50  19.77 78.95  100.08 39.97 
4.29 170.46  21.64 75.40  101.94 39.80 
4.45 167.57  23.51 72.34  103.81 39.58 
4.61 164.72  25.38 69.57  105.68 39.44 
4.78 162.07  27.24 67.11  107.55 39.22 
4.94 159.49  29.11 64.98  109.41 39.08 
5.11 157.05  30.98 63.00  111.28 38.88 
5.27 154.71  32.85 61.29  113.15 38.74 
5.44 152.45  34.71 59.65  115.02 38.55 
5.60 150.15  36.58 58.18  116.88 38.40 
5.77 148.13  38.45 56.83  118.75 38.26 
5.93 146.08  40.32 55.62  120.62 38.11 
6.10 144.10  42.18 54.49  122.48 37.99 
6.26 142.12  44.05 53.43  124.35 37.87 
6.43 140.43  45.92 52.46  126.22 37.70 
6.59 138.62  47.79 51.55  128.09 37.61 
6.76 136.96  49.65 50.70  129.95 37.48 
6.92 135.25  51.52 49.86  131.82 37.34 
7.09 133.65  53.39 49.16  133.69 37.24 
7.25 132.16  55.26 48.44    
 169
Table B-18 
CPT-4 Sounding: Depth (ft) 105.543 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 204.50  7.25 166.34  60.74 83.65 
0.49 206.96  7.41 165.59  62.61 82.66 
0.65 205.73  7.57 164.87  64.48 81.77 
0.82 204.43  7.74 164.34  66.35 80.85 
0.98 203.10  7.90 163.61  68.21 79.96 
1.15 201.84  8.07 162.89  70.08 79.07 
1.31 200.54  8.23 162.17  71.95 78.30 
1.48 199.31  8.40 161.49  73.82 77.53 
1.64 198.06  8.56 160.79  75.68 76.73 
1.81 196.90  8.73 160.09  77.55 76.01 
1.97 195.69  8.89 159.42  79.42 75.28 
2.14 194.68  9.06 158.74  81.28 74.61 
2.30 193.67  9.22 158.09  83.15 73.93 
2.47 192.49  9.39 157.41  85.02 73.28 
2.63 191.33  9.55 156.76  86.89 72.63 
2.80 190.22  9.72 156.11  88.75 72.05 
2.96 189.25  9.88 155.51  90.62 71.52 
3.13 188.17  10.05 154.88  92.49 70.94 
3.29 187.13  10.10 154.52  94.36 70.39 
3.46 186.05  10.60 152.98  96.22 69.85 
3.62 185.03  11.09 151.17  98.09 69.35 
3.79 184.04  21.53 123.38  99.96 68.84 
3.95 183.05  23.39 119.91  101.83 68.34 
4.11 182.31  25.26 116.82  103.69 67.83 
4.28 181.32  27.13 113.85  105.56 67.39 
4.44 180.38  29.00 111.10  107.43 66.94 
4.61 179.44  30.86 108.59  109.30 66.45 
4.77 178.54  32.73 106.21  111.16 66.02 
4.94 177.63  34.60 103.99  113.03 65.63 
5.10 176.76  36.47 101.94  114.90 65.22 
5.27 175.87  38.33 100.10  116.77 64.79 
5.43 175.14  40.20 98.27  118.63 64.38 
5.60 174.35  42.07 96.56  120.50 64.04 
5.76 173.48  43.94 94.96  122.37 63.68 
5.93 172.63  45.80 93.42  124.24 63.29 
6.09 171.79  47.67 91.93  126.10 62.93 
6.26 171.02  49.54 90.65  127.97 62.57 
6.42 170.22  51.41 89.34  129.84 62.23 
6.59 169.40  53.27 88.11  131.71 61.89 
6.75 168.63  55.14 86.91  133.57 61.56 
6.92 167.86  57.01 85.80  135.44 61.24 
7.08 167.11  58.88 84.74  137.31 60.93 
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Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
139.18 60.62  217.61 51.62  296.04 46.82 
141.04 60.33  219.48 51.45  297.91 46.70 
142.91 60.01  221.34 51.28  299.78 46.63 
144.78 59.70  223.21 51.14  301.65 46.53 
146.65 59.41  225.08 50.99  303.51 46.46 
148.51 59.12  226.95 50.87  305.38 46.39 
150.38 58.86  228.81 50.73  307.25 46.29 
152.25 58.59  230.68 50.61  309.12 46.26 
154.12 58.33  232.55 50.46  310.98 46.17 
155.98 58.11  234.42 50.34  312.85 46.07 
157.85 57.84  236.28 50.22  314.72 46.00 
159.72 57.63  238.15 50.08  316.59 45.90 
161.59 57.36  240.02 49.96  318.45 45.83 
163.45 57.12  241.89 49.81  320.32 45.76 
165.32 56.88  243.75 49.71  322.19 45.69 
167.19 56.66  245.62 49.57  324.06 45.64 
169.06 56.44  247.49 49.42  325.92 45.52 
170.92 56.23  249.36 49.35  327.79 45.44 
172.79 55.99  251.22 49.18  329.66 45.37 
174.66 55.74  253.09 49.11  331.53 45.32 
176.53 55.53  254.96 48.97  333.39 45.20 
178.39 55.33  256.83 48.89  335.26 45.20 
180.26 55.12  258.69 48.75  337.13 45.11 
182.13 54.90  260.56 48.68  339.00 45.03 
184.00 54.71  262.43 48.56  340.86 44.96 
185.86 54.54  264.30 48.46  342.73 44.89 
187.73 54.35  266.16 48.36  344.60 44.82 
189.60 54.15  268.03 48.27  346.47 44.74 
191.47 53.94  269.90 48.15  348.33 44.70 
193.33 53.74  271.77 48.03  350.20 44.67 
195.20 53.57  273.63 47.90  352.07 44.58 
197.07 53.38  275.50 47.83  353.94 44.50 
198.94 53.21  277.37 47.76  355.80 44.43 
200.80 53.02  279.24 47.66  357.67 44.38 
202.67 52.87  281.10 47.57  359.54 44.33 
204.54 52.70  282.97 47.47  361.40 44.24 
206.41 52.56  284.84 47.37  363.27 44.21 
208.27 52.42  286.71 47.28  365.14 44.12 
210.14 52.25  288.57 47.16  367.01 44.09 
212.01 52.05  290.44 47.06  368.87 44.00 
213.88 51.91  292.31 46.99  370.74 43.95 
215.74 51.74  294.18 46.92  372.61 43.92 
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Time u 
(sec) (ft,H2O) 
374.48 43.85 
376.34 43.80 
378.21 43.73 
380.08 43.68 
381.95 43.64 
383.81 43.56 
385.68 43.54 
387.55 43.47 
389.42 43.37 
391.28 43.37 
393.15 43.30 
395.02 43.27 
396.89 43.20 
398.75 43.18 
400.62 43.13 
402.49 43.10 
404.36 43.06 
406.22 42.96 
408.09 42.94 
409.96 42.84 
411.83 42.82 
413.69 42.77 
415.56 42.74 
417.43 42.69 
419.30 42.65 
421.16 42.60 
423.03 42.57 
424.90 42.53 
426.77 42.50 
428.63 42.48 
430.50 42.41 
432.37 42.38 
434.24 42.31 
436.10 42.28 
437.97 42.24 
439.84 42.21 
 
 
 
 
 
 
 172
Table B-19 
CPT-5 Sounding: Depth (ft) 47.965 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 46.19  7.19 37.12  51.46 28.92 
0.44 45.54  7.36 37.00  53.33 28.87 
0.60 45.35  7.52 36.86  55.20 28.80 
0.77 45.08  7.69 36.76  57.06 28.75 
0.93 44.87  7.85 36.64  58.93 28.73 
1.10 44.60  8.02 36.57  60.80 28.68 
1.26 44.31  8.18 36.42  62.67 28.63 
1.42 44.02  8.35 36.30  64.53 28.56 
1.59 43.71  8.51 36.21  66.40 28.51 
1.75 43.44  8.68 36.09  68.27 28.42 
1.92 43.15  8.84 36.01  70.14 28.39 
2.08 42.86  9.00 35.87  72.00 28.32 
2.25 42.65  9.17 35.77  73.87 28.29 
2.41 42.38  9.33 35.68  75.74 28.29 
2.58 42.12  9.50 35.55  77.61 28.20 
2.74 41.87  9.66 35.46  79.47 28.25 
2.91 41.63  9.83 35.36  81.34 28.20 
3.07 41.42  9.99 35.29  83.21 28.17 
3.24 41.20  10.16 35.22  85.08 28.17 
3.40 40.98  10.27 35.14  86.94 28.17 
3.57 40.74  10.76 34.86  88.81 28.08 
3.73 40.57  11.26 34.61  90.68 28.08 
3.90 40.38  14.11 33.50  92.55 28.13 
4.06 40.19  15.98 32.90  94.41 28.13 
4.23 39.97  17.85 32.35  96.28 28.13 
4.39 39.78  19.72 31.89  98.15 28.13 
4.56 39.61  21.58 31.50  100.02 28.15 
4.72 39.44  23.45 31.16    
4.89 39.27  25.32 30.88    
5.05 39.08  27.18 30.54    
5.21 38.86  29.05 30.34    
5.38 38.71  30.92 30.13    
5.54 38.52  32.79 29.98    
5.71 38.35  34.65 29.84    
5.87 38.21  36.52 29.67    
6.04 37.99  38.39 29.55    
6.20 37.94  40.26 29.43    
6.37 37.80  42.12 29.36    
6.53 37.68  43.99 29.24    
6.70 37.56  45.86 29.16    
6.86 37.41  47.73 29.07    
7.03 37.24  49.59 28.97    
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Table B-20 
CPT-5 Sounding: Depth (ft) 54.527 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 114.72  7.25 69.35 
0.49 111.20  7.41 68.82 
0.66 109.87  7.58 68.34 
0.82 108.45  7.74 67.83 
0.99 106.86  7.91 67.39 
1.15 105.24  8.07 66.89 
1.32 103.67  8.24 66.45 
1.48 102.18  8.40 66.00 
1.65 100.63  8.57 65.56 
1.81 99.19  8.73 65.15 
1.98 97.69  8.90 64.72 
2.14 96.24  9.06 64.33 
2.30 94.84  9.23 63.92 
2.47 93.47  9.39 63.54 
2.63 92.17  9.56 63.17 
2.80 90.89  9.72 62.79 
2.96 89.68  9.88 62.40 
3.13 88.50  10.05 62.06 
3.29 87.37  10.16 61.77 
3.46 86.33  10.65 60.81 
3.62 85.27  11.15 59.87 
3.79 84.28  15.65 53.02 
3.95 83.29  17.52 50.92 
4.12 82.35  19.39 49.18 
4.28 81.46  21.25 47.64 
4.45 80.59  23.12 46.31 
4.61 79.74  24.99 45.13 
4.78 78.95  26.86 44.12 
4.94 78.20  28.72 43.13 
5.11 77.38  30.59 42.36 
5.27 76.66  32.46 41.61 
5.44 75.93  34.33 40.91 
5.60 75.28  36.19 40.33 
5.77 74.58  38.06 39.80 
5.93 73.96  39.93 39.29 
6.09 73.33  41.80 38.84 
6.26 72.70  43.66 38.43 
6.42 72.12  45.53 38.06 
6.59 71.52    
6.75 70.94    
6.92 70.41    
7.08 69.85    
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Table B-21 
CPT-5 Sounding: Depth (ft) 64.369 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 106.49  7.19 48.22  53.94 37.80 
0.44 89.37  7.36 47.81  55.80 37.73 
0.60 86.18  7.52 47.59  57.67 37.65 
0.77 82.86  7.69 47.40  59.54 37.53 
0.93 79.72  7.85 47.11  61.41 37.51 
1.10 76.95  8.02 46.92  63.27 37.51 
1.26 74.51  8.18 46.72  65.14 37.41 
1.43 72.27  8.35 46.53  67.01 37.34 
1.59 70.29  8.51 46.31  68.88 37.27 
1.76 68.60  8.68 46.14    
1.92 67.06  8.84 45.90    
2.09 65.68  9.01 45.78    
2.25 64.43  9.17 45.57    
2.42 63.34  9.34 45.42    
2.58 62.26  9.50 45.25    
2.74 61.34  9.67 45.08    
2.91 60.42  9.83 44.94    
3.07 59.60  10.00 44.79    
3.24 58.83  10.16 44.60    
3.40 58.06  10.27 44.46    
3.57 57.38  10.76 44.07    
3.73 56.73  11.26 43.80    
3.90 56.11  16.59 41.08    
4.06 55.53  18.45 40.64    
4.23 54.95  20.32 40.31    
4.39 54.42  22.19 40.02    
4.56 53.94  24.06 39.78    
4.72 53.43  25.92 39.61    
4.89 52.97  27.79 39.44    
5.05 52.51  29.66 39.25    
5.22 52.10  31.53 39.08    
5.38 51.72  33.39 38.91    
5.55 51.28  35.26 38.79    
5.71 50.94  37.13 38.64    
5.88 50.53  39.00 38.50    
6.04 50.17  40.86 38.38    
6.21 49.86  42.73 38.30    
6.37 49.57  44.60 38.18    
6.53 49.18  46.47 38.11    
6.70 48.89  48.33 38.02    
6.86 48.63  50.20 37.92    
7.03 48.36  52.07 37.87    
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Table B-22 
CPT-5 Sounding: Depth (ft) 67.650 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 127.58  7.19 91.76 
0.44 125.89  7.36 91.15 
0.60 125.02  7.52 90.70 
0.76 124.15  7.69 90.14 
0.93 123.02  7.85 89.66 
1.09 121.79  8.02 89.13 
1.26 120.56  8.18 88.67 
1.42 119.35  8.34 88.19 
1.59 118.15  8.51 87.75 
1.75 116.96  8.67 87.29 
1.92 115.85  8.84 86.84 
2.08 114.77  9.00 86.40 
2.25 113.76  9.17 85.94 
2.41 112.74  9.33 85.53 
2.58 111.75  9.50 85.12 
2.74 110.81  9.66 84.71 
2.91 109.87  9.83 84.33 
3.07 108.95  9.99 83.89 
3.24 108.06  10.16 83.51 
3.40 107.19  10.27 83.15 
3.57 106.33  10.76 82.16 
3.73 105.51  11.26 81.10 
3.90 104.71  15.59 73.52 
4.06 103.91  17.46 71.04 
4.23 103.12  19.33 68.84 
4.39 102.35    
4.55 101.65    
4.72 100.97    
4.88 100.25    
5.05 99.55    
5.21 98.87    
5.38 98.17    
5.54 97.59    
5.71 96.87    
5.87 96.27    
6.04 95.66    
6.20 95.04    
6.37 94.46    
6.53 93.88    
6.70 93.37    
6.86 92.77    
7.03 92.24    
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Table B-23 
CPT-5 Sounding: Depth (ft) 70.931 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 300.81  7.20 152.40 
0.44 264.41  7.36 151.14 
0.61 259.40  7.53 150.13 
0.77 253.56  7.69 149.02 
0.94 247.84  7.86 147.96 
1.10 242.46  8.02 146.90 
1.27 237.45  8.19 145.79 
1.43 232.74  8.35 144.82 
1.60 228.26  8.52 143.76 
1.76 224.04  8.68 142.84 
1.93 220.06  8.85 141.88 
2.09 216.27  9.01 140.99 
2.26 212.70  9.18 140.07 
2.42 209.25  9.34 139.13 
2.58 206.02  9.51 138.31 
2.75 202.91  9.67 137.51 
2.91 199.94  9.83 136.62 
3.08 197.14  10.00 135.83 
3.24 194.42  10.16 135.01 
3.41 191.81  10.27 134.43 
3.57 189.35  10.77 132.09 
3.74 186.96  11.26 129.89 
3.90 184.67  16.21 113.10 
4.07 182.50  18.07 108.38 
4.23 180.35  19.94 104.23 
4.40 178.33  21.81 100.56 
4.56 176.40  23.68 97.30 
4.73 174.54  25.54 94.34 
4.89 172.68  27.41 91.73 
5.06 170.95  29.28 89.30 
5.22 169.23    
5.39 167.59    
5.55 166.00    
5.72 164.38    
5.88 162.96    
6.05 161.49    
6.21 160.09    
6.37 158.72    
6.54 157.39    
6.70 156.06    
6.87 154.88    
7.03 153.58    
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Table B-24 
CPT-5 Sounding: Depth (ft) 80.937 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 52.56  7.20 50.94  53.12 51.09 
0.44 51.38  7.36 50.92  54.98 51.11 
0.61 51.35  7.53 50.92  56.85 51.09 
0.77 51.33  7.69 50.94  58.72 51.11 
0.94 51.31  7.86 50.90  60.59 51.06 
1.10 51.31  8.02 50.94  62.45 51.11 
1.27 51.28  8.19 50.92  64.32 51.11 
1.43 51.28  8.35 50.94  66.19 51.11 
1.60 51.23  8.52 50.94    
1.76 51.21  8.68 50.97    
1.93 51.21  8.85 50.97    
2.09 51.19  9.01 50.94    
2.26 51.16  9.18 50.97    
2.42 51.11  9.34 50.97    
2.59 51.09  9.51 50.97    
2.75 51.06  9.67 50.99    
2.91 51.04  9.84 50.97    
3.08 51.04  10.00 50.99    
3.24 51.02  10.16 50.99    
3.41 50.99  10.27 50.97    
3.57 50.99  10.77 51.04    
3.74 50.97  11.26 51.02    
3.90 50.97  15.77 51.02    
4.07 50.94  17.63 50.92    
4.23 50.94  19.50 50.99    
4.40 50.92  21.37 50.97    
4.56 50.94  23.24 50.99    
4.73 50.92  25.10 50.94    
4.89 50.90  26.97 50.97    
5.06 50.92  28.84 50.99    
5.22 50.92  30.71 51.02    
5.39 50.92  32.57 50.99    
5.55 50.92  34.44 51.06    
5.72 50.92  36.31 51.06    
5.88 50.92  38.18 51.09    
6.05 50.92  40.04 51.06    
6.21 50.92  41.91 51.09    
6.38 50.92  43.78 51.09    
6.54 50.94  45.65 51.06    
6.70 50.94  47.51 51.06    
6.87 50.94  49.38 51.09    
7.03 50.92  51.25 51.09    
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Table B-25 
CPT-6 Sounding: Depth (ft) 24.868 ft 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 37.77  7.25 32.95  53.44 25.35 
0.49 36.04  7.41 32.88  55.31 25.18 
0.66 35.92  7.58 32.83  57.18 25.09 
0.82 35.80  7.74 32.76  59.04 24.92 
0.99 35.70  7.91 32.68  60.91 24.82 
1.15 35.55  8.07 32.64  62.78 24.68 
1.32 35.46  8.24 32.59  64.65 24.58 
1.48 35.34  8.40 32.49  66.51 24.44 
1.65 35.24  8.57 32.42  68.38 24.31 
1.81 35.17  8.73 32.39  70.25 24.24 
1.98 35.05  8.90 32.35  72.12 24.15 
2.14 34.98  9.06 32.25  73.98 24.02 
2.31 34.88  9.23 32.20  75.85 23.93 
2.47 34.78  9.39 32.18  77.72 23.81 
2.63 34.69  9.56 32.11  79.59 23.71 
2.80 34.61  9.72 32.03  81.45 23.61 
2.96 34.52  9.88 31.98  83.32 23.49 
3.13 34.45  10.05 31.96  85.19 23.40 
3.29 34.40  10.16 31.91  87.06 23.35 
3.46 34.32  10.65 31.77  88.92 23.23 
3.62 34.25  11.15 31.60  90.79 23.13 
3.79 34.18  14.22 30.63  92.66 23.08 
3.95 34.11  16.09 30.10  94.52 22.96 
4.12 34.06  17.96 29.65  96.39 22.89 
4.28 33.99  19.83 29.16  98.26 22.82 
4.45 33.91  21.69 28.83  100.13 22.70 
4.61 33.87  23.56 28.44  101.99 22.60 
4.78 33.82  25.43 28.08  103.86 22.55 
4.94 33.75  27.30 27.79  105.73 22.46 
5.11 33.70  29.16 27.50  107.60 22.36 
5.27 33.63  31.03 27.23  109.46 22.26 
5.44 33.58  32.90 27.02  111.33 22.19 
5.60 33.53  34.77 26.80  113.20 22.14 
5.77 33.48  36.63 26.53  115.07 22.05 
5.93 33.38  38.50 26.39  116.93 21.95 
6.09 33.34  40.37 26.53  118.80 21.88 
6.26 33.29  42.24 26.36  120.67 21.83 
6.42 33.24  44.10 26.12  122.54 21.71 
6.59 33.14  45.97 25.98  124.40 21.69 
6.75 33.09  47.84 25.76  126.27 21.61 
6.92 33.07  49.71 25.62  128.14 21.54 
7.08 32.97  51.57 25.50  130.01 21.42 
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Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
131.87 21.40  210.31 19.10  288.74 17.71 
133.74 21.32  212.18 19.10  290.61 17.68 
135.61 21.25  214.04 19.08  292.48 17.63 
137.48 21.18  215.91 19.03  294.34 17.61 
139.34 21.13  217.78 18.96  296.21 17.58 
141.21 21.06  219.65 18.96  298.08 17.54 
143.08 20.99  221.51 18.94  299.95 17.54 
144.95 20.94  223.38 18.84  301.81 17.51 
146.81 20.89  225.25 18.84  303.68 17.46 
148.68 20.79  227.12 18.79  305.55 17.44 
150.55 20.72  228.98 18.74  307.42 17.44 
152.42 20.70  230.85 18.72  309.28 17.42 
154.28 20.65  232.72 18.67  311.15 17.42 
156.15 20.55  234.58 18.62  313.02 17.37 
158.02 20.50  236.45 18.57  314.89 17.32 
159.89 20.43  238.32 18.55  316.75 17.34 
161.75 20.38  240.19 18.53  318.62 17.32 
163.62 20.31  242.05 18.50  320.49 17.32 
165.49 20.26  243.92 18.45  322.36 17.27 
167.36 20.24  245.79 18.43  324.22 17.25 
169.22 20.17  247.66 18.36  326.09 17.22 
171.09 20.09  249.52 18.36  327.96 17.22 
172.96 20.07  251.39 18.33  329.83 17.20 
174.83 20.02  253.26 18.28  331.69 17.13 
176.69 19.97  255.13 18.26  333.56 17.13 
178.56 19.92  256.99 18.19  335.43 17.08 
180.43 19.88  258.86 18.16  337.30 17.08 
182.30 19.83  260.73 18.14  339.16 17.03 
184.16 19.76  262.60 18.09  341.03 17.03 
186.03 19.71  264.46 18.07  342.90 17.01 
187.90 19.66  266.33 18.04  344.77 16.98 
189.77 19.56  268.20 18.04  346.63 16.96 
191.63 19.54  270.07 17.99  348.50 16.93 
193.50 19.49  271.93 17.95  350.37 16.91 
195.37 19.42  273.80 17.92  352.24 16.91 
197.24 19.39  275.67 17.90  354.10 16.89 
199.10 19.35  277.54 17.85  355.97 16.84 
200.97 19.30  279.40 17.83  357.84 16.84 
202.84 19.27  281.27 17.83  359.71 16.81 
204.71 19.25  283.14 17.78  361.57 16.84 
206.57 19.20  285.01 17.75  363.44 16.79 
208.44 19.15  286.87 17.73  365.31 16.79 
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Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
367.18 16.74  445.61 16.07 
369.04 16.72  447.48 16.02 
370.91 16.72  449.34 16.04 
372.78 16.67  451.21 16.02 
374.64 16.67  453.08 15.97 
376.51 16.64  454.95 15.99 
378.38 16.60  456.81 15.97 
380.25 16.60  458.68 15.94 
382.11 16.60  460.55 15.94 
383.98 16.57  462.42 15.90 
385.85 16.52  464.28 15.87 
387.72 16.52  466.15 15.82 
389.58 16.50  468.02 15.87 
391.45 16.48  469.89 15.80 
393.32 16.50  471.75 15.82 
395.19 16.48  473.62 15.90 
397.05 16.45  475.49 15.80 
398.92 16.45  477.36 15.85 
400.79 16.40  479.22 15.87 
402.66 16.40  481.09 15.85 
404.52 16.40  482.96 15.87 
406.39 16.40  484.83 15.82 
408.26 16.35    
410.13 16.33    
411.99 16.31    
413.86 16.33    
415.73 16.26    
417.60 16.28    
419.46 16.23    
421.33 16.23    
423.20 16.21    
425.07 16.21    
426.93 16.19    
428.80 16.19    
430.67 16.14    
432.54 16.11    
434.40 16.11    
436.27 16.14    
438.14 16.11    
440.01 16.04    
441.87 16.11    
443.74 16.07    
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Table B-26 
CPT-6 Sounding: Depth (ft) 37.992 ft 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 103.48  7.20 87.80 
0.44 96.17  7.36 87.63 
0.61 96.00  7.53 87.46 
0.77 95.76  7.69 87.34 
0.94 95.52  7.86 87.10 
1.10 95.28  8.02 86.93 
1.27 95.01  8.19 86.74 
1.43 94.75  8.35 86.62 
1.60 94.51  8.52 86.38 
1.76 94.22  8.68 86.21 
1.93 93.93  8.85 86.04 
2.09 93.66  9.01 85.85 
2.26 93.40  9.18 85.63 
2.42 93.16  9.34 85.44 
2.58 92.89  9.51 85.29 
2.75 92.63  9.67 85.12 
2.91 92.38  9.83 84.91 
3.08 92.17  10.00 84.76 
3.24 91.93  10.16 84.54 
3.41 91.71  10.27 84.40 
3.57 91.54  10.77 83.89 
3.74 91.32  11.26 83.36 
3.90 91.15  20.82 74.80 
4.07 90.98  22.69 73.40 
4.23 90.82  24.55 71.98 
4.40 90.65  26.42 70.67 
4.56 90.48  28.29 69.42 
4.73 90.33  30.16 68.24 
4.89 90.14  32.02 67.08 
5.06 90.00  33.89 66.12 
5.22 89.80  35.76 65.15 
5.39 89.61  37.63 64.28 
5.55 89.49  39.49 63.44 
5.72 89.34    
5.88 89.18    
6.05 89.01    
6.21 88.84    
6.37 88.67    
6.54 88.50    
6.70 88.33    
6.87 88.19    
7.03 87.97    
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Table B-27 
CPT-6 Sounding: Depth (ft) 44.553 ft 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 49.30  7.20 42.16 
0.44 48.34  7.36 42.04 
0.61 48.17  7.53 41.95 
0.77 47.98  7.69 41.83 
0.94 47.74  7.86 41.73 
1.10 47.52  8.02 41.63 
1.27 47.33  8.19 41.51 
1.43 47.08  8.35 41.46 
1.60 46.87  8.52 41.39 
1.76 46.67  8.68 41.30 
1.93 46.46  8.85 41.18 
2.09 46.29  9.01 41.13 
2.26 46.10  9.18 40.98 
2.42 45.93  9.34 40.89 
2.58 45.76  9.51 40.81 
2.75 45.57  9.67 40.69 
2.91 45.40  9.84 40.60 
3.08 45.25  10.00 40.50 
3.24 45.08  10.16 40.43 
3.41 44.94  10.27 40.33 
3.57 44.77  10.77 40.07 
3.74 44.60  11.26 39.80 
3.90 44.48  15.60 37.75 
4.07 44.36  17.47 37.20 
4.23 44.24  19.34 36.64 
4.40 44.12  21.20 36.18 
4.56 44.00  23.07 35.77 
4.73 43.85    
4.89 43.76    
5.06 43.61    
5.22 43.49    
5.39 43.42    
5.55 43.30    
5.72 43.15    
5.88 43.06    
6.05 42.94    
6.21 42.84    
6.37 42.72    
6.54 42.62    
6.70 42.50    
6.87 42.36    
7.03 42.28    
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Table B-28 
CPT-6 Sounding: Depth (ft) 54.539 ft 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 279.42  7.25 158.74 
0.49 259.35  7.41 157.58 
0.66 254.98  7.58 156.40 
0.82 250.52  7.74 155.29 
0.99 246.18  7.91 154.23 
1.15 241.93  8.07 153.12 
1.32 237.83  8.24 152.06 
1.48 233.90  8.40 151.02 
1.65 230.16  8.57 149.91 
1.81 226.54  8.73 149.02 
1.98 223.07  8.90 148.06 
2.14 219.72  9.06 147.14 
2.31 216.51  9.23 146.20 
2.47 213.42  9.39 145.31 
2.63 210.46  9.56 144.41 
2.80 207.59  9.72 143.54 
2.96 204.86  9.88 142.65 
3.13 202.33  10.05 141.83 
3.29 199.75  10.16 141.20 
3.46 197.31  10.65 138.84 
3.62 194.95  11.15 136.57 
3.79 192.70  17.35 115.03 
3.95 190.53  19.22 110.43 
4.12 188.43  21.09 106.33 
4.28 186.38    
4.45 184.43    
4.61 182.57    
4.78 180.74    
4.94 178.95    
5.11 177.24    
5.27 175.58    
5.44 173.99    
5.60 172.39    
5.77 170.85    
5.93 169.38    
6.09 167.86    
6.26 166.51    
6.42 165.11    
6.59 163.76    
6.75 162.46    
6.92 161.39    
7.08 159.92    
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Table B-29 
CPT-6 Sounding: Depth (ft) 67.519 ft 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
131.44 47.78  209.88 43.39  288.31 41.32 
133.31 47.62  211.74 43.30  290.18 41.30 
135.18 47.49  213.61 43.23  292.04 41.27 
137.04 47.30  215.48 43.15  293.91 41.20 
138.91 47.16  217.35 43.13  295.78 41.20 
140.78 47.01  219.21 43.03  297.65 41.18 
142.65 46.89  221.08 42.98  299.51 41.10 
144.51 46.75  222.95 42.96  301.38 41.10 
146.38 46.63  224.82 42.91  303.25 41.05 
148.25 46.48  226.68 42.82  305.12 41.03 
150.12 46.34  228.55 42.77  306.98 40.98 
151.98 46.22  230.42 42.69    
153.85 46.10  232.28 42.62    
155.72 45.98  234.15 42.60    
157.59 45.88  236.02 42.55    
159.45 45.76  237.89 42.53    
161.32 45.64  239.75 42.45    
163.19 45.57  241.62 42.41    
165.06 45.44  243.49 42.38    
166.92 45.35  245.36 42.28    
168.79 45.23  247.22 42.24    
170.66 45.13  249.09 42.19    
172.53 45.03  250.96 42.14    
174.39 44.94  252.83 42.09    
176.26 44.84  254.69 42.07    
178.13 44.77  256.56 42.02    
180.00 44.65  258.43 41.97    
181.86 44.58  260.30 41.92    
183.73 44.48  262.16 41.85    
185.60 44.38  264.03 41.80    
187.47 44.33  265.90 41.80    
189.33 44.21  267.77 41.75    
191.20 44.12  269.63 41.71    
193.07 44.05  271.50 41.66    
194.94 43.97  273.37 41.61    
196.80 43.88  275.24 41.56    
198.67 43.83  277.10 41.54    
200.54 43.73  278.97 41.54    
202.41 43.64  280.84 41.44    
204.27 43.56  282.71 41.42    
206.14 43.51  284.57 41.42    
208.01 43.42  286.44 41.37    
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Table B-30 
CPT-6 Sounding: Depth (ft) 70.800 ft 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 267.12  7.20 184.26 
0.44 260.43  7.36 183.25 
0.61 258.24  7.53 182.23 
0.77 255.51  7.69 181.15 
0.94 252.67  7.86 180.11 
1.10 249.89  8.02 179.10 
1.27 247.19  8.19 178.21 
1.43 244.56  8.35 177.14 
1.60 241.93  8.52 176.23 
1.76 239.38  8.68 175.22 
1.93 236.87  8.85 174.40 
2.09 234.48  9.01 173.45 
2.26 232.09  9.18 172.61 
2.42 229.80  9.34 171.69 
2.58 227.61  9.51 170.68 
2.75 225.48  9.67 169.96 
2.91 223.38  9.84 169.11 
3.08 221.33  10.00 168.34 
3.24 219.36  10.16 167.40 
3.41 217.45  10.27 166.87 
3.57 215.59  10.77 164.58 
3.74 213.76  11.26 162.38 
3.90 212.00  14.28 150.52 
4.07 210.29  16.15 144.41 
4.23 208.60  18.02 139.03 
4.40 206.93  19.89 134.21 
4.56 205.37  21.75 129.94 
4.73 203.82  23.62 126.08 
4.89 202.25  25.49 122.54 
5.06 200.78  27.36 119.25 
5.22 199.36  29.22 116.31 
5.39 197.94  31.09 113.56 
5.55 196.56    
5.72 195.24    
5.88 193.86    
6.05 192.61    
6.21 191.30    
6.37 190.12    
6.54 188.87    
6.70 187.78    
6.87 186.55    
7.03 185.42    
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Table B-31 
CPT-6 Sounding: Depth (ft) 74.080 ft 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 200.69  7.25 139.42 
0.49 190.03  7.41 138.82 
0.66 187.78  7.58 138.07 
0.82 185.66  7.74 137.37 
0.99 183.54  7.91 136.69 
1.15 181.63  8.07 136.09 
1.32 179.77  8.24 135.39 
1.48 177.94  8.40 134.74 
1.65 176.20  8.57 134.11 
1.81 174.52  8.73 133.44 
1.98 172.92  8.90 132.93 
2.14 171.36  9.06 132.33 
2.31 169.79  9.23 131.73 
2.47 168.34  9.39 131.15 
2.64 166.94  9.56 130.49 
2.80 165.54  9.72 130.01 
2.97 164.22  9.89 129.46 
3.13 162.94  10.05 128.90 
3.30 161.68  10.16 128.44 
3.46 160.43  10.66 126.95 
3.63 159.25  11.15 125.45 
3.79 158.09  14.06 117.28 
3.95 156.96  15.93 113.10 
4.12 155.94  17.80 109.24 
4.28 154.91  19.66 105.92 
4.45 153.87  21.53 102.80 
4.61 152.88  23.40 100.05 
4.78 151.87  25.27 97.47 
4.94 150.90  27.13 95.23 
5.11 149.98  29.00 93.06 
5.27 149.09  30.87 91.11 
5.44 148.20    
5.60 147.31    
5.77 146.46    
5.93 145.62    
6.10 144.80    
6.26 143.98    
6.43 143.16    
6.59 142.39    
6.76 141.64    
6.92 140.92    
7.09 140.19    
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Table B-32 
CPT-6 Sounding: Depth (ft) 78.411 ft 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 124.71  7.25 105.58  62.78 69.54 
0.49 119.76  7.41 105.34  64.64 69.13 
0.65 118.72  7.58 105.07  66.51 68.67 
0.82 118.22  7.74 104.83  68.38 68.26 
0.98 117.81  7.91 104.56  70.25 67.90 
1.15 117.40  8.07 104.30  72.11 67.52 
1.31 116.99  8.23 104.08  73.98 67.18 
1.48 116.55  8.40 103.84  75.85 66.82 
1.64 116.14  8.56 103.60  77.72 66.48 
1.81 115.71  8.73 103.33  79.58 66.16 
1.97 115.27  8.89 103.07  81.45 65.83 
2.14 114.86  9.06 102.83  83.32 65.49 
2.30 114.45  9.22 102.56  85.19 65.18 
2.47 113.97  9.39 102.30  87.05 64.91 
2.63 113.61  9.55 102.06  88.92 64.67 
2.80 113.22  9.72 101.79  90.79 64.38 
2.96 112.84  9.88 101.55  92.66 64.11 
3.13 112.43  10.05 101.28  94.52 63.82 
3.29 112.09  10.10 101.21  96.39 63.58 
3.46 111.70  10.60 100.54  98.26 63.32 
3.62 111.42  11.09 99.84  100.12 63.05 
3.79 111.10  23.56 86.45  101.99 62.86 
3.95 110.76  25.43 84.98  103.86 62.64 
4.12 110.47  27.29 83.70  105.73 62.45 
4.28 110.19  29.16 82.45  107.59 62.23 
4.44 109.92  31.03 81.26  109.46 61.99 
4.61 109.63  32.90 80.23  111.33 61.75 
4.77 109.37  34.76 79.24  113.20 61.58 
4.94 109.10  36.63 78.32  115.06 61.39 
5.10 108.86  38.50 77.40  116.93 61.24 
5.27 108.59  40.37 76.58  118.80 61.00 
5.43 108.35  42.23 75.84  120.67 60.83 
5.60 108.09  44.10 75.11  122.53 60.59 
5.76 107.82  45.97 74.44  124.40 60.47 
5.93 107.58  47.84 73.74  126.27 60.33 
6.09 107.34  49.70 73.16  128.14 60.09 
6.26 107.07  51.57 72.56  130.00 59.94 
6.42 106.81  53.44 71.95  131.87 59.80 
6.59 106.59  55.31 71.47  133.74 59.58 
6.75 106.35  57.17 70.96  135.61 59.41 
6.92 106.08  59.04 70.46  137.47 59.29 
7.08 105.84  60.91 70.00  139.34 59.12 
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Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
141.21 58.98  219.64 54.49  298.08 51.96 
143.08 58.83  221.51 54.39  299.94 51.96 
144.94 58.71  223.38 54.35  301.81 51.88 
146.81 58.54  225.25 54.27    
148.68 58.42  227.11 54.20    
150.55 58.25  228.98 54.15    
152.41 58.16  230.85 54.06    
154.28 58.01  232.72 54.01    
156.15 57.91  234.58 53.91    
158.02 57.79  236.45 53.84    
159.88 57.60  238.32 53.79    
161.75 57.50  240.18 53.69    
163.62 57.38  242.05 53.65    
165.49 57.26  243.92 53.57    
167.35 57.17  245.79 53.50    
169.22 57.05  247.65 53.45    
171.09 56.93  249.52 53.38    
172.96 56.81  251.39 53.31    
174.82 56.71  253.26 53.26    
176.69 56.59  255.12 53.21    
178.56 56.47  256.99 53.14    
180.43 56.35  258.86 53.09    
182.29 56.25  260.73 53.04    
184.16 56.20  262.59 52.95    
186.03 56.06  264.46 52.87    
187.90 55.94  266.33 52.83    
189.76 55.84  268.20 52.78    
191.63 55.74  270.06 52.75    
193.50 55.65  271.93 52.68    
195.37 55.58  273.80 52.61    
197.23 55.43  275.67 52.58    
199.10 55.41  277.53 52.51    
200.97 55.29  279.40 52.46    
202.84 55.19  281.27 52.39    
204.70 55.12  283.14 52.34    
206.57 55.02  285.00 52.32    
208.44 54.95  286.87 52.25    
210.31 54.90  288.74 52.20    
212.17 54.80  290.61 52.15    
214.04 54.73  292.47 52.15    
215.91 54.66  294.34 52.05    
217.78 54.56  296.21 52.01    
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Table B-33 
CPT-7 Sounding: Depth (ft) 18.012 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 37.53  7.19 29.81 
0.44 35.96  7.36 29.69 
0.60 35.80  7.52 29.52 
0.77 35.60  7.69 29.45 
0.93 35.41  7.85 29.33 
1.10 35.19  8.02 29.21 
1.26 35.02  8.18 29.11 
1.43 34.86  8.35 28.97 
1.59 34.66  8.51 28.85 
1.76 34.47  8.68 28.70 
1.92 34.30  8.84 28.61 
2.09 34.13  9.01 28.54 
2.25 33.96  9.17 28.44 
2.42 33.77  9.34 28.37 
2.58 33.63  9.50 28.27 
2.75 33.48  9.67 28.13 
2.91 33.29  9.83 28.13 
3.08 33.12  10.00 28.05 
3.24 33.00  10.16 27.93 
3.40 32.85  10.27 27.93 
3.57 32.68  10.76 27.67 
3.73 32.56  11.26 27.45 
3.90 32.39  14.88 25.79 
4.06 32.25  16.75 25.04 
4.23 32.11  18.62 24.34 
4.39 31.96  20.49 23.71 
4.56 31.84  22.35 23.13 
4.72 31.72    
4.89 31.57    
5.05 31.45    
5.22 31.31    
5.38 31.19    
5.55 31.04    
5.71 30.90    
5.88 30.78    
6.04 30.71    
6.21 30.56    
6.37 30.39    
6.54 30.30    
6.70 30.18    
6.87 30.06    
7.03 29.93    
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Table B-34 
CPT-7 Sounding: Depth (ft) 31.135 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 18.67  7.19 16.50 
0.44 17.58  7.36 16.50 
0.60 17.56  7.52 16.45 
0.77 17.51  7.69 16.45 
0.93 17.46  7.85 16.43 
1.10 17.44  8.02 16.40 
1.26 17.39  8.18 16.35 
1.42 17.34  8.35 16.35 
1.59 17.37  8.51 16.33 
1.75 17.30  8.67 16.31 
1.92 17.25  8.84 16.28 
2.08 17.22  9.00 16.28 
2.25 17.20  9.17 16.23 
2.41 17.17  9.33 16.23 
2.58 17.15  9.50 16.21 
2.74 17.13  9.66 16.16 
2.91 17.10  9.83 16.14 
3.07 17.08  9.99 16.11 
3.24 17.05  10.16 16.11 
3.40 17.03  10.27 16.07 
3.57 16.98  10.76 16.02 
3.73 16.98  11.26 15.97 
3.90 16.93  14.28 15.53 
4.06 16.91  16.14 15.32 
4.23 16.89  18.01 15.10 
4.39 16.86  19.88 14.86 
4.56 16.86  21.75 14.59 
4.72 16.81  23.61 14.42 
4.89 16.81  25.48 14.23 
5.05 16.79  27.35 14.04 
5.21 16.74  29.22 13.85 
5.38 16.76  31.08 13.68 
5.54 16.74  32.95 13.48 
5.71 16.69  34.82 13.27 
5.87 16.69  36.69 13.10 
6.04 16.67  38.55 12.95 
6.20 16.64  40.42 12.81 
6.37 16.64  42.29 12.66 
6.53 16.62  44.16 12.50 
6.70 16.57    
6.86 16.57    
7.03 16.52    
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Table B-35 
CPT-7 Sounding: Depth (ft) 34.416 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 87.51  7.25 70.63 
0.50 87.32  7.42 70.22 
0.66 87.17  7.58 69.81 
0.82 86.98  7.75 69.44 
0.99 86.74  7.91 69.06 
1.15 86.43  8.07 68.67 
1.32 86.11  8.24 68.26 
1.48 85.80  8.40 67.93 
1.65 85.46  8.57 67.54 
1.81 85.10  8.73 67.18 
1.98 84.71  8.90 66.79 
2.14 84.30  9.06 66.45 
2.31 83.92  9.23 66.07 
2.47 83.48  9.39 65.73 
2.64 83.07  9.56 65.39 
2.80 82.64  9.72 65.05 
2.97 82.18  9.89 64.72 
3.13 81.72  10.05 64.33 
3.30 81.29  10.16 64.09 
3.46 80.83  10.66 63.20 
3.63 80.40  11.15 62.28 
3.79 79.89  14.12 57.22 
3.96 79.46  15.98 54.66 
4.12 78.92  17.85 52.27 
4.28 78.51  19.72 50.15 
4.45 78.10  21.59 48.27 
4.61 77.60  23.45 46.53 
4.78 77.16  25.32 44.96 
4.94 76.71  27.19 43.56 
5.11 76.25    
5.27 75.79    
5.44 75.35    
5.60 74.94    
5.77 74.41    
5.93 74.03    
6.10 73.59    
6.26 73.16    
6.43 72.75    
6.59 72.29    
6.76 71.88    
6.92 71.45    
7.09 71.01    
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Table B-36 
CPT-7 Sounding: Depth (ft) 47.539 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 60.83  7.19 51.04 
0.44 59.80  7.36 50.87 
0.60 59.60  7.52 50.70 
0.77 59.34  7.69 50.56 
0.93 59.10  7.85 50.32 
1.09 58.86  8.02 50.17 
1.26 58.61  8.18 50.03 
1.42 58.37  8.35 49.91 
1.59 58.11  8.51 49.62 
1.75 57.91  8.67 49.59 
1.92 57.67  8.84 49.35 
2.08 57.41  9.00 49.23 
2.25 57.14  9.17 49.11 
2.41 56.90  9.33 48.97 
2.58 56.68  9.50 48.80 
2.74 56.44  9.66 48.65 
2.91 56.23  9.83 48.48 
3.07 56.01  9.99 48.39 
3.24 55.77  10.16 48.22 
3.40 55.58  10.27 48.12 
3.57 55.33  10.76 47.69 
3.73 55.14  11.26 47.33 
3.90 54.90  15.60 44.48 
4.06 54.71  17.46 43.42 
4.23 54.47  19.33 42.55 
4.39 54.30  21.20 41.75 
4.56 54.08    
4.72 53.89    
4.88 53.69    
5.05 53.48    
5.21 53.26    
5.38 53.11    
5.54 52.90    
5.71 52.70    
5.87 52.49    
6.04 52.27    
6.20 52.15    
6.37 51.91    
6.53 51.74    
6.70 51.57    
6.86 51.40    
7.03 51.21    
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Table B-37 
CPT-7 Sounding: Depth (ft) 54.100 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 254.57  7.25 207.44 
0.50 259.37  7.42 206.07 
0.66 259.98  7.58 204.72 
0.83 260.31  7.75 203.39 
0.99 260.36  7.91 202.01 
1.16 260.12  8.08 200.78 
1.32 259.69  8.24 199.53 
1.49 259.13  8.41 198.20 
1.65 258.36  8.57 196.80 
1.82 257.47  8.74 195.24 
1.98 256.53  8.90 193.81 
2.15 255.42  9.07 192.51 
2.31 254.24  9.23 191.28 
2.48 252.93  9.40 190.05 
2.64 251.58  9.56 188.87 
2.81 250.16  9.73 187.73 
2.97 248.64  9.89 186.62 
3.13 246.78  10.06 185.51 
3.30 244.92  10.17 184.55 
3.46 243.04  10.66 181.56 
3.63 241.14  11.15 178.45 
3.79 239.21  14.56 159.46 
3.96 237.42  16.43 151.07 
4.12 235.69  18.29 143.62 
4.29 234.14  20.16 136.96 
4.45 232.60  22.03 131.03 
4.62 231.03    
4.78 229.56    
4.95 228.04    
5.11 226.52    
5.28 225.03    
5.44 223.51    
5.61 221.96    
5.77 220.47    
5.94 218.97    
6.10 217.50    
6.27 216.00    
6.43 214.56    
6.60 213.06    
6.76 211.61    
6.92 210.19    
7.09 208.82    
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Table B-38 
CPT-7 Sounding: Depth (ft) 67.224 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 583.58  7.25 223.51 
0.49 445.37  7.42 221.50 
0.66 433.02  7.58 219.55 
0.82 419.34  7.74 217.67 
0.99 406.80  7.91 215.79 
1.15 395.22  8.07 213.98 
1.32 384.54  8.24 212.19 
1.48 374.55  8.40 210.43 
1.65 365.26  8.57 208.82 
1.81 356.56  8.73 207.15 
1.98 348.45  8.90 205.56 
2.14 340.81  9.06 203.97 
2.31 333.59  9.23 202.40 
2.47 326.84  9.39 200.93 
2.64 320.45  9.56 199.43 
2.80 314.42  9.72 197.99 
2.97 308.72  9.89 196.61 
3.13 303.30  10.05 195.24 
3.30 298.16  10.16 194.17 
3.46 293.34  10.66 190.39 
3.63 288.68  11.15 186.67 
3.79 284.31  17.03 154.66 
3.95 280.12  18.89 147.65 
4.12 276.11  20.76 141.52 
4.28 272.28  22.63 136.16 
4.45 268.66  24.50 131.44 
4.61 265.16  26.36 127.31 
4.78 261.76  28.23 123.57 
4.94 258.63  30.10 120.22 
5.11 255.54  31.97 117.18 
5.27 252.55  33.83 114.45 
5.44 249.65    
5.60 246.90    
5.77 244.23    
5.93 241.64    
6.10 239.14    
6.26 236.70    
6.43 234.34    
6.59 232.04    
6.76 229.83    
6.92 227.65    
7.09 225.53    
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Table B-39 
CPT-7 Sounding: Depth (ft) 73.162 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 1185.72  7.20 294.42  65.14 105.48 
0.44 765.99  7.36 291.33  67.01 104.30 
0.61 737.81  7.53 288.34  68.88 103.19 
0.77 699.87  7.69 285.40  70.75 102.08 
0.94 666.20  7.86 282.55  72.61 101.04 
1.10 636.12  8.02 279.80  74.48 100.05 
1.27 606.74  8.19 277.08  76.35 99.11 
1.43 583.05  8.35 274.45  78.22 98.20 
1.60 561.66  8.52 271.89  80.08 97.28 
1.76 542.22  8.68 269.41  81.95 96.41 
1.92 524.41  8.85 267.00  83.82 95.59 
2.09 508.11  9.01 264.66  85.69 94.75 
2.25 493.11  9.17 262.34  87.55 94.00 
2.42 479.26  9.34 260.10  89.42 93.23 
2.58 466.45  9.50 257.93  91.29 92.50 
2.75 454.54  9.67 255.83  93.16 91.80 
2.91 443.49  9.83 253.73  95.02 91.15 
3.08 433.09  10.00 251.68  96.89 90.48 
3.24 423.42  10.16 249.72  98.76 89.85 
3.41 414.30  10.27 248.21  100.63 89.18 
3.57 405.72  10.77 242.83  102.49 88.60 
3.74 397.68  11.26 237.59  104.36 87.95 
3.90 390.04  27.79 152.76  106.23 87.39 
4.07 382.92  29.66 148.20  108.10 86.86 
4.23 376.09  31.53 144.08  109.96 86.28 
4.40 369.63  33.40 140.34  111.83 85.73 
4.56 363.50  35.26 136.86  113.70 85.20 
4.73 357.67  37.13 133.75  115.57 84.71 
4.89 352.14  39.00 130.86  117.43 84.21 
5.06 346.86  40.87 128.18  119.30 83.72 
5.22 341.77  42.73 125.69  121.17 83.27 
5.39 336.95  44.60 123.40  123.04 82.81 
5.55 332.32  46.47 121.28  124.90 82.35 
5.71 327.85  48.34 119.28  126.77 81.89 
5.88 323.58  50.20 117.40  128.64 81.48 
6.04 319.51  52.07 115.61  130.51 81.07 
6.21 315.53  53.94 113.95  132.37 80.61 
6.37 311.72  55.81 112.36  134.24 80.20 
6.54 308.05  57.67 110.84  136.11 79.79 
6.70 304.48  59.54 109.41  137.98 79.38 
6.87 301.03  61.41 108.04  139.84 78.97 
7.03 297.70  63.28 106.74  141.71 78.66 
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Time u 
(sec) (ft,H2O) 
143.58 78.30 
145.45 77.96 
147.31 77.57 
149.18 77.21 
151.05 76.90 
152.91 76.56 
154.78 76.22 
156.65 75.91 
158.52 75.57 
160.38 75.28 
162.25 74.99 
164.12 74.68 
165.99 74.34 
167.85 74.08 
169.72 73.79 
171.59 73.52 
173.46 73.23 
175.32 72.99 
177.19 72.73 
179.06 72.44 
180.93 72.22 
182.79 71.93 
184.66 71.69 
186.53 71.42 
188.40 71.16 
190.26 70.94 
192.13 70.70 
194.00 70.48 
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Table B-40 
CPT-8 Sounding: Depth (ft) 67.519 
 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 61.41  7.25 57.07  53.89 34.28 
0.50 61.48  7.42 56.93  55.75 33.82 
0.66 61.44  7.58 56.81  57.62 33.38 
0.83 61.41  7.75 56.68  59.49 32.90 
0.99 61.36  7.91 56.54  61.36 32.44 
1.16 61.32  8.08 56.42  63.22 32.08 
1.32 61.20  8.24 56.30  65.09 31.65 
1.49 61.17  8.41 56.15  66.96 31.29 
1.65 61.05  8.57 56.03  68.83 30.90 
1.82 61.00  8.74 55.86  70.69 30.56 
1.98 60.91  8.90 55.74  72.56 30.20 
2.15 60.81  9.07 55.58  74.43 29.86 
2.31 60.69  9.23 55.48  76.29 29.50 
2.48 60.62  9.40 55.36  78.16 29.19 
2.64 60.52  9.56 55.21  80.03 28.90 
2.80 60.42  9.73 55.07  81.90 28.58 
2.97 60.30  9.89 54.97  83.76 28.32 
3.13 60.21  10.05 54.85  85.63 28.00 
3.30 60.06  10.16 54.68  87.50 27.74 
3.46 59.94  10.66 54.35  89.37 27.50 
3.63 59.84  11.15 53.98  91.23 27.26 
3.79 59.70  14.67 51.43  93.10 26.99 
3.96 59.60  16.54 50.17  94.97 26.77 
4.12 59.48  18.40 48.97  96.84 26.53 
4.29 59.34  20.27 47.83  98.70 26.29 
4.45 59.22  22.14 46.72  100.57 26.08 
4.62 59.07  24.01 45.71  102.44 25.83 
4.78 58.98  25.87 44.70    
4.95 58.88  27.74 43.76    
5.11 58.74  29.61 42.89    
5.28 58.61  31.48 42.04    
5.44 58.47  33.34 41.20    
5.61 58.37  35.21 40.43    
5.77 58.20  37.08 39.73    
5.94 58.11  38.95 39.00    
6.10 57.96  40.81 38.30    
6.26 57.84  42.68 37.68    
6.43 57.70  44.55 37.05    
6.59 57.58  46.42 36.50    
6.76 57.46  48.28 35.94    
6.92 57.31  50.15 35.31    
7.09 57.19  52.02 34.81    
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Table B-41 
CPT-8 Sounding: Depth (ft) 77.361 
 
Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 34.13  7.19 28.34 
0.44 33.99  7.36 28.27 
0.60 33.87  7.52 28.25 
0.77 33.67  7.69 28.13 
0.93 33.55  7.85 28.05 
1.10 33.36  8.02 27.98 
1.26 33.17  8.18 27.88 
1.43 32.97  8.35 27.84 
1.59 32.78  8.51 27.79 
1.75 32.59  8.68 27.79 
1.92 32.42  8.84 27.64 
2.08 32.25  9.00 27.59 
2.25 32.06  9.17 27.52 
2.41 31.91  9.33 27.47 
2.58 31.74  9.50 27.40 
2.74 31.57  9.66 27.40 
2.91 31.43  9.83 27.31 
3.07 31.24  9.99 27.23 
3.24 31.07  10.16 27.18 
3.40 30.95  10.27 27.16 
3.57 30.78  10.76 26.97 
3.73 30.63  11.26 26.85 
3.90 30.51  16.47 25.81 
4.06 30.39  18.34 25.59 
4.23 30.27  20.21 25.42 
4.39 30.13  22.08 25.26 
4.56 30.01    
4.72 29.86    
4.89 29.77    
5.05 29.67    
5.22 29.50    
5.38 29.38    
5.54 29.31    
5.71 29.26    
5.87 29.07    
6.04 29.07    
6.20 28.90    
6.37 28.83    
6.53 28.78    
6.70 28.68    
6.86 28.56    
7.03 28.46    
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Table B-42 
CPT-8 Sounding: Depth (ft) 80.642 
Time u  Time u  Time u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 41.30  7.25 32.64  60.69 27.72 
0.50 41.37  7.42 32.52  62.56 27.72 
0.66 41.22  7.58 32.42  64.43 27.74 
0.82 41.01  7.75 32.30  66.30 27.69 
0.99 40.74  7.91 32.23  68.16 27.67 
1.15 40.50  8.08 32.06  70.03 27.64 
1.32 40.21  8.24 31.96  71.90 27.67 
1.48 39.90  8.40 31.84  73.77 27.62 
1.65 39.61  8.57 31.79  75.63 27.62 
1.81 39.32  8.73 31.70  77.50 27.59 
1.98 39.03  8.90 31.60  79.37 27.59 
2.14 38.71  9.06 31.53  81.24 27.62 
2.31 38.43  9.23 31.41  83.10 27.59 
2.47 38.14  9.39 31.36  84.97 27.62 
2.64 37.87  9.56 31.26  86.84 27.57 
2.80 37.61  9.72 31.21  88.71 27.59 
2.97 37.34  9.89 31.12  90.57 27.52 
3.13 37.10  10.05 31.02  92.44 27.52 
3.30 36.86  10.16 30.92  94.31 27.57 
3.46 36.59  10.66 30.88  96.18 27.47 
3.63 36.37  11.15 30.59  98.04 27.47 
3.79 36.13  21.48 28.63  99.91 27.47 
3.96 35.92  23.34 28.51  101.78 27.50 
4.12 35.68  25.21 28.42  103.65 27.50 
4.29 35.46  27.08 28.29  105.51 27.52 
4.45 35.29  28.95 28.22  107.38 27.50 
4.61 35.10  30.81 28.13  109.25 27.52 
4.78 34.90  32.68 28.08    
4.94 34.71  34.55 28.03    
5.11 34.52  36.42 28.00    
5.27 34.35  38.28 27.91    
5.44 34.20  40.15 27.86    
5.60 34.01  42.02 27.91    
5.77 33.84  43.89 27.88    
5.93 33.70  45.75 27.86    
6.10 33.55  47.62 27.81    
6.26 33.41  49.49 27.81    
6.43 33.29  51.36 27.81    
6.59 33.14  53.22 27.79    
6.76 33.00  55.09 27.72    
6.92 32.88  56.96 27.74    
7.09 32.76  58.83 27.72    
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Table B-43 
CPT-9 Sounding: Depth (ft) 83.693 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 229.68  7.20 149.98  53.99 68.70 
0.44 226.52  7.36 148.92  55.86 67.71 
0.61 224.42  7.53 147.98  57.73 66.79 
0.77 221.72  7.69 146.90  59.60 65.87 
0.93 218.83  7.86 145.98  61.46 64.98 
1.10 215.84  8.02 144.97  63.33 64.14 
1.26 212.89  8.19 144.10  65.20 63.32 
1.43 210.00  8.35 143.11  67.07 62.59 
1.59 207.25  8.51 142.24  68.93 61.82 
1.76 204.59  8.68 141.40  70.80 61.15 
1.92 202.04  8.84 140.53  72.67 60.45 
2.09 199.53  9.01 139.66  74.54 59.80 
2.25 197.07  9.17 138.82  76.40 59.17 
2.42 194.71  9.34 138.02  78.27 58.52 
2.58 192.49  9.50 137.25  80.14 57.96 
2.75 190.32  9.67 136.43  82.00 57.41 
2.91 188.22  9.83 135.63  83.87 56.83 
3.08 186.14  10.00 134.86  85.74 56.30 
3.24 184.16  10.16 134.09  87.61 55.79 
3.41 182.23  10.27 133.51  89.47 55.31 
3.57 180.38  10.77 131.48  91.34 54.83 
3.74 178.57  11.26 129.46  93.21 54.35 
3.90 176.81  16.64 111.83  95.08 53.94 
4.07 175.12  18.51 107.41  96.94 53.45 
4.23 173.45  20.38 103.43  98.81 53.04 
4.40 171.84  22.25 99.84  100.68 52.61 
4.56 170.27  24.11 96.61  102.55 52.22 
4.72 168.75  25.98 93.73  104.41 51.81 
4.89 167.26  27.85 91.06  106.28 51.45 
5.05 165.81  29.72 88.67  108.15 51.06 
5.22 164.41  31.58 86.43  110.02 50.70 
5.38 163.06  33.45 84.38  111.88 50.34 
5.55 161.68  35.32 82.47  113.75 50.00 
5.71 160.41  37.19 80.66  115.62 49.71 
5.88 159.13  39.05 79.02  117.49 49.38 
6.04 157.87  40.92 77.43  119.35 49.09 
6.21 156.67  42.79 75.98  121.22 48.77 
6.37 155.51  44.66 74.61    
6.54 154.37  46.52 73.30    
6.70 153.24  48.39 72.05    
6.87 152.11  50.26 70.89    
7.03 151.07  52.13 69.76    
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Table B-44 
CPT-9 Sounding: Depth (ft) 93.536 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 649.48  7.19 478.36 
0.44 630.81  7.36 475.61 
0.60 627.38  7.52 472.91 
0.76 624.10  7.69 470.21 
0.93 620.36  7.85 467.60 
1.09 616.41  8.01 465.02 
1.26 612.48  8.18 462.49 
1.42 608.52  8.34 459.98 
1.59 604.59  8.51 457.52 
1.75 600.61  8.67 455.09 
1.92 596.58  8.84 452.70 
2.08 592.53  9.00 450.31 
2.25 588.16  9.17 448.07 
2.41 583.77  9.33 445.75 
2.58 579.43  9.50 443.48 
2.74 575.14  9.66 441.26 
2.91 570.91  9.83 439.07 
3.07 566.74  9.99 436.92 
3.24 562.64  10.16 434.80 
3.40 558.61  10.27 432.92 
3.57 554.66  10.76 427.11 
3.73 550.77  11.26 421.12 
3.90 546.91  14.83 382.65 
4.06 543.27  16.69 366.22 
4.23 539.46  18.56 351.32 
4.39 535.82  20.43 337.81 
4.55 532.20    
4.72 528.66    
4.88 525.18    
5.05 521.78    
5.21 518.40    
5.38 515.10    
5.54 510.56    
5.71 506.68    
5.87 503.11    
6.04 499.66    
6.20 496.36    
6.37 493.15    
6.53 490.04    
6.70 487.02    
6.86 484.06    
7.03 481.18    
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Table B-45 
CPT-9 Sounding: Depth (ft) 96.816 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 155.39  7.20 132.28 
0.44 155.39  7.36 131.89 
0.61 154.93  7.53 131.46 
0.77 154.16  7.69 131.07 
0.94 153.43  7.86 130.69 
1.10 152.69  8.02 130.28 
1.27 151.99  8.19 129.84 
1.43 151.26  8.35 129.48 
1.60 150.56  8.52 129.07 
1.76 149.86  8.68 128.71 
1.93 149.14  8.85 128.32 
2.09 148.47  9.01 127.91 
2.26 147.79  9.18 127.58 
2.42 147.11  9.34 127.21 
2.59 146.41  9.51 126.83 
2.75 145.79  9.67 126.44 
2.92 145.16  9.84 126.10 
3.08 144.56  10.00 125.74 
3.25 143.95  10.17 125.50 
3.41 143.35  10.28 125.12 
3.57 142.75  10.77 124.15 
3.74 142.19  11.26 123.09 
3.90 141.66  15.11 115.90 
4.07 141.11  16.98 112.86 
4.23 140.58  18.84 109.99 
4.40 140.07  20.71 107.36 
4.56 139.54  22.58 104.90 
4.73 139.03    
4.89 138.55    
5.06 138.07    
5.22 137.56    
5.39 137.10    
5.55 136.67    
5.72 136.19    
5.88 135.75    
6.05 135.30    
6.21 134.84    
6.38 134.40    
6.54 133.94    
6.71 133.51    
6.87 133.12    
7.04 132.67    
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Table B-46 
CPT-9 Sounding: Depth (ft) 97.079 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 129.39  7.19 121.57  66.68 91.97 
0.44 128.59  7.36 121.47  68.54 91.39 
0.60 128.47  7.52 121.38  70.41 90.84 
0.77 128.37  7.69 121.28  72.28 90.29 
0.93 128.20  7.85 121.18  74.15 89.75 
1.10 128.01  8.02 121.06  76.01 89.22 
1.26 127.79  8.18 120.97  77.88 88.74 
1.43 127.58  8.35 120.89  79.75 88.21 
1.59 127.29  8.51 120.80  81.62 87.73 
1.75 127.07  8.68 120.68  83.48 87.22 
1.92 126.80  8.84 120.58  85.35 86.74 
2.08 126.52  9.00 120.48  87.22 86.31 
2.25 126.25  9.17 120.36  89.09 85.82 
2.41 126.01  9.33 120.29  90.95 85.41 
2.58 125.74  9.50 120.17  92.82 84.98 
2.74 125.53  9.66 120.07  94.69 84.52 
2.91 125.26  9.83 119.93  96.56 84.11 
3.07 125.00  9.99 119.83  98.42 83.70 
3.24 124.80  10.16 119.76  100.29 83.29 
3.40 124.61  10.21 119.69  102.16 82.90 
3.57 124.42  10.71 119.38  104.03 82.52 
3.73 124.22  11.20 119.06  105.89 82.11 
3.90 124.03  29.33 107.48  107.76 81.72 
4.06 123.89  31.19 106.49  109.63 81.36 
4.23 123.69  33.06 105.53  111.50 80.97 
4.39 123.55  34.93 104.54  113.36 80.64 
4.56 123.38  36.80 103.60  115.23 80.30 
4.72 123.23  38.66 102.71  117.10 79.89 
4.89 123.09  40.53 101.86  118.97 79.58 
5.05 122.97  42.40 101.04  120.83 79.21 
5.21 122.85  44.27 100.22  122.70 78.92 
5.38 122.73  46.13 99.43  124.57 78.59 
5.54 122.61  48.00 98.66  126.44 78.27 
5.71 122.51  49.87 97.88  128.30 77.94 
5.87 122.37  51.74 97.16  130.17 77.62 
6.04 122.29  53.60 96.44  132.04 77.33 
6.20 122.20  55.47 95.76  133.91 77.02 
6.37 122.10  57.34 95.09  135.77 76.71 
6.53 121.96  59.21 94.43  137.64 76.42 
6.70 121.86  61.07 93.78  139.51 76.13 
6.86 121.79  62.94 93.16  141.38 75.84 
7.03 121.67  64.81 92.55  143.24 75.55 
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Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
145.11 75.26  223.54 66.14  301.98 60.16 
146.98 74.99  225.41 65.95  303.84 60.06 
148.85 74.73  227.28 65.78  305.71 59.89 
150.71 74.44  229.15 65.61  307.58 59.80 
152.58 74.17  231.01 65.46  309.45 59.68 
154.45 73.91  232.88 65.32  311.31 59.58 
156.31 73.67  234.75 65.18  313.18 59.48 
158.18 73.38  236.62 65.01  315.05 59.36 
160.05 73.14  238.48 64.81  316.92 59.27 
161.92 72.89  240.35 64.69  318.78 59.15 
163.78 72.68  242.22 64.50  320.65 59.00 
165.65 72.44  244.09 64.33  322.52 58.90 
167.52 72.22  245.95 64.21  324.39 58.76 
169.39 71.93  247.82 64.07  326.25 58.66 
171.25 71.71  249.69 63.92  328.12 58.57 
173.12 71.50  251.56 63.75  329.99 58.52 
174.99 71.28  253.42 63.63  331.86 58.42 
176.86 70.99  255.29 63.44  333.72 58.28 
178.72 70.82  257.16 63.29  335.59 58.18 
180.59 70.60  259.03 63.17  337.46 58.08 
182.46 70.41  260.89 63.05  339.33 57.99 
184.33 70.17  262.76 62.91  341.19 57.89 
186.19 69.95  264.63 62.74  343.06 57.79 
188.06 69.76  266.50 62.62  344.93 57.67 
189.93 69.54  268.36 62.43  346.80 57.58 
191.80 69.32  270.23 62.30  348.66 57.48 
193.66 69.13  272.10 62.16  350.53 57.36 
195.53 68.91  273.97 62.02  352.40 57.29 
197.40 68.77  275.83 61.89  354.27 57.22 
199.27 68.50  277.70 61.77  356.13 57.12 
201.13 68.34  279.57 61.68  358.00 57.00 
203.00 68.12  281.44 61.53  359.87 56.88 
204.87 67.93  283.30 61.39  361.74 56.83 
206.74 67.73  285.17 61.27  363.60 56.73 
208.60 67.54  287.04 61.12  365.47 56.61 
210.47 67.37  288.91 61.03  367.34 56.54 
212.34 67.20  290.77 60.91  369.21 56.44 
214.21 67.01  292.64 60.76  371.07 56.35 
216.07 66.84  294.51 60.64  372.94 56.25 
217.94 66.67  296.37 60.52  374.81 56.15 
219.81 66.48  298.24 60.40  376.68 56.06 
221.68 66.33  300.11 60.30  378.54 55.99 
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Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
380.41 55.91  458.84 52.66  537.28 50.17 
382.28 55.82  460.71 52.58  539.15 50.10 
384.15 55.77  462.58 52.54  541.01 50.05 
386.01 55.62  464.45 52.49  542.88 50.03 
387.88 55.55  466.31 52.42  544.75 50.00 
389.75 55.48  468.18 52.32  546.62 49.91 
391.62 55.38  470.05 52.27  548.48 49.88 
393.48 55.31  471.92 52.25  550.35 49.83 
395.35 55.24  473.78 52.15  552.22 49.76 
397.22 55.14  475.65 52.10    
399.09 55.07  477.52 52.01    
400.95 54.95  479.39 51.96    
402.82 54.92  481.25 51.88    
404.69 54.80  483.12 51.86    
406.56 54.73  484.99 51.76    
408.42 54.66  486.86 51.76    
410.29 54.61  488.72 51.67    
412.16 54.51  490.59 51.60    
414.03 54.39  492.46 51.55    
415.89 54.35  494.33 51.50    
417.76 54.25  496.19 51.43    
419.63 54.18  498.06 51.35    
421.50 54.10  499.93 51.33    
423.36 54.01  501.80 51.23    
425.23 53.96  503.66 51.19    
427.10 53.84  505.53 51.14    
428.97 53.79  507.40 51.09    
430.83 53.74  509.27 51.02    
432.70 53.67  511.13 50.94    
434.57 53.55  513.00 50.92    
436.43 53.52  514.87 50.85    
438.30 53.45  516.74 50.80    
440.17 53.36  518.60 50.73    
442.04 53.33  520.47 50.65    
443.90 53.21  522.34 50.63    
445.77 53.16  524.21 50.56    
447.64 53.09  526.07 50.49    
449.51 53.02  527.94 50.39    
451.37 52.95  529.81 50.37    
453.24 52.87  531.68 50.32    
455.11 52.83  533.54 50.27    
456.98 52.70  535.41 50.22    
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Table B-47 
CPT-10 Sounding: Depth (ft) 64.172 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 24.02  7.19 22.75 
0.44 23.78  7.36 22.70 
0.60 23.71  7.52 22.72 
0.77 23.66  7.69 22.75 
0.93 23.57  7.85 22.70 
1.10 23.52  8.02 22.70 
1.26 23.42  8.18 22.77 
1.43 23.37  8.35 22.77 
1.59 23.33  8.51 22.72 
1.76 23.28  8.68 22.77 
1.92 23.20  8.84 22.75 
2.09 23.13  9.01 22.77 
2.25 23.08  9.17 22.79 
2.41 23.01  9.34 22.75 
2.58 22.96  9.50 22.77 
2.74 22.92  9.67 22.77 
2.91 22.89  9.83 22.79 
3.07 22.87  9.99 22.79 
3.24 22.82  10.16 22.79 
3.40 22.79  10.27 22.77 
3.57 22.79  10.76 22.77 
3.73 22.75  11.26 22.75 
3.90 22.75  18.78 22.48 
4.06 22.72  20.65 22.43 
4.23 22.70  22.52 22.38 
4.39 22.72  24.39 22.34 
4.56 22.72  26.25 22.24 
4.72 22.72  28.12 22.19 
4.89 22.70    
5.05 22.70    
5.22 22.70    
5.38 22.70    
5.55 22.70    
5.71 22.70    
5.88 22.72    
6.04 22.72    
6.20 22.72    
6.37 22.72    
6.53 22.75    
6.70 22.70    
6.86 22.75    
7.03 22.70    
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Table B-48 
CPT-10 Sounding: Depth (ft) 77.296 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 62.45  7.25 57.63  53.89 37.29 
0.50 62.11  7.42 57.48  55.75 36.93 
0.66 62.04  7.58 57.31  57.62 36.62 
0.83 61.92  7.75 57.14  59.49 36.33 
0.99 61.82  7.91 57.02  61.36 36.04 
1.16 61.73  8.08 56.83  63.22 35.77 
1.32 61.56  8.24 56.71  65.09 35.48 
1.49 61.48  8.41 56.56  66.96 35.24 
1.65 61.36  8.57 56.44  68.83 35.07 
1.82 61.29  8.74 56.32  70.69 34.78 
1.98 61.17  8.90 56.11  72.56 34.59 
2.15 61.05  9.07 56.01  74.43 34.37 
2.31 60.95  9.23 55.89  76.30 34.16 
2.48 60.86  9.40 55.72  78.16 34.04 
2.64 60.76  9.56 55.58  80.03 33.87 
2.80 60.66  9.73 55.45  81.90 33.72 
2.97 60.52  9.89 55.31  83.77 33.58 
3.13 60.42  10.06 55.19  85.63 33.41 
3.30 60.35  10.16 55.04  87.50 33.29 
3.46 60.23  10.66 54.66  89.37 33.14 
3.63 60.11  11.15 54.27  91.23 33.02 
3.79 60.04  14.67 51.69    
3.96 59.89  16.54 50.49    
4.12 59.80  18.40 49.33    
4.29 59.70  20.27 48.22    
4.45 59.58  22.14 47.18    
4.62 59.48  24.01 46.24    
4.78 59.41  25.87 45.32    
4.95 59.29  27.74 44.53    
5.11 59.17  29.61 43.83    
5.28 59.07  31.48 43.08    
5.44 58.95  33.34 42.43    
5.61 58.83  35.21 41.80    
5.77 58.74  37.08 41.25    
5.94 58.64  38.95 40.64    
6.10 58.52  40.81 40.11    
6.27 58.40  42.68 39.66    
6.43 58.35  44.55 39.25    
6.59 58.20  46.42 38.81    
6.76 58.06  48.28 38.43    
6.92 57.94  50.15 37.99    
7.09 57.72  52.02 37.65    
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Table B-49 
CPT-10 Sounding: Depth (ft) 83.857 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 310.22  7.25 172.66 
0.50 285.28  7.42 171.40 
0.66 280.46  7.58 170.20 
0.83 274.59  7.75 169.04 
0.99 268.97  7.91 167.86 
1.15 263.67  8.08 166.75 
1.32 258.75  8.24 165.64 
1.48 254.09  8.41 164.48 
1.65 249.63  8.57 163.52 
1.81 245.43  8.73 162.43 
1.98 241.50  8.90 161.42 
2.14 237.74  9.06 160.48 
2.31 234.14  9.23 159.46 
2.47 230.74  9.39 158.52 
2.64 227.49  9.56 157.58 
2.80 224.37  9.72 156.67 
2.97 221.43  9.89 155.75 
3.13 218.56  10.05 154.88 
3.30 215.86  10.16 154.18 
3.46 213.25  10.66 151.72 
3.63 210.75  11.15 149.31 
3.79 208.33  18.73 122.90 
3.96 206.04  20.60 118.48 
4.12 203.82  22.47 114.50 
4.29 201.68  24.33 110.91 
4.45 199.60  26.20 107.63 
4.62 197.60    
4.78 195.69    
4.94 193.81    
5.11 191.98    
5.27 190.22    
5.44 188.51    
5.60 186.87    
5.77 185.25    
5.93 183.71    
6.10 182.21    
6.26 180.74    
6.43 179.29    
6.59 177.87    
6.76 176.52    
6.92 175.17    
7.09 173.91    
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Table B-50 
CPT-10 Sounding: Depth (ft) 87.138 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 209.32  7.20 211.81 
0.44 224.35  7.36 209.59 
0.61 227.27  7.53 207.39 
0.77 230.60  7.69 205.25 
0.94 233.81  7.86 203.12 
1.10 236.75  8.02 201.05 
1.27 239.45  8.19 199.05 
1.43 241.89  8.35 197.02 
1.60 244.06  8.52 194.99 
1.76 246.01  8.68 193.09 
1.93 247.72  8.85 191.14 
2.09 249.19  9.01 189.33 
2.26 250.45  9.18 187.54 
2.42 251.53  9.34 185.85 
2.58 252.38  9.51 184.14 
2.75 253.01  9.67 182.48 
2.91 253.46  9.83 180.84 
3.08 253.75  10.00 179.20 
3.24 253.90  10.16 177.60 
3.41 253.87  10.27 176.45 
3.57 253.70  10.77 172.01 
3.74 253.39  11.26 167.69 
3.90 252.96  14.50 144.56 
4.07 252.43  16.37 134.14 
4.23 251.75  18.24 125.36 
4.40 250.98  20.11 117.90 
4.56 249.94  21.97 111.49 
4.73 248.81  23.84 106.06 
4.89 247.17    
5.06 244.37    
5.22 241.60    
5.39 238.89    
5.55 236.19    
5.72 233.59    
5.88 231.01    
6.04 228.45    
6.21 225.99    
6.37 223.55    
6.54 221.17    
6.70 218.75    
6.87 216.41    
7.03 214.07    
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Table B-51 
CPT-10 Sounding: Depth (ft) 93.700 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 179.44  7.19 73.71  55.58 44.99 
0.44 158.09  7.36 73.18  57.45 44.77 
0.60 152.64  7.52 72.65  59.32 44.55 
0.77 146.49  7.69 72.12  61.18 44.31 
0.93 140.60  7.85 71.66  63.05 44.09 
1.10 135.49  8.02 71.13  64.92 43.90 
1.26 130.86  8.18 70.65  66.79 43.68 
1.42 126.66  8.35 70.22  68.65 43.51 
1.59 122.82  8.51 69.69  70.52 43.32 
1.75 119.30  8.68 69.28  72.39 43.15 
1.92 116.07  8.84 68.87  74.26 43.01 
2.08 113.08  9.00 68.38  76.12 42.84 
2.25 110.38  9.17 67.90  77.99 42.67 
2.41 107.77  9.33 67.42  79.86 42.53 
2.58 105.34  9.50 66.96  81.73 42.38 
2.74 103.07  9.66 66.60  83.59 42.19 
2.91 101.00  9.83 66.12  85.46 42.09 
3.07 99.02  9.99 65.68  87.33 41.92 
3.24 97.23  10.16 65.27  89.20 41.78 
3.40 95.50  10.27 64.96  91.06 41.68 
3.57 93.95  10.76 63.87  92.93 41.54 
3.73 92.43  11.26 62.88  94.80 41.46 
3.90 91.01  18.23 54.37  96.67 41.34 
4.06 89.68  20.10 53.45  98.53 41.22 
4.23 88.43  21.97 52.58  100.40 41.13 
4.39 87.25  23.83 51.88  102.27 41.03 
4.56 86.16  25.70 51.23  104.14 40.93 
4.72 85.08  27.57 50.61  106.00 40.79 
4.89 84.06  29.44 50.05  107.87 40.69 
5.05 83.10  31.30 49.50  109.74 40.62 
5.21 82.20  33.17 49.01  111.61 40.52 
5.38 81.34  35.04 48.56  113.47 40.43 
5.54 80.52  36.91 48.12  115.34 40.33 
5.71 79.70  38.77 47.69  117.21 40.26 
5.87 78.97  40.64 47.30  119.08 40.16 
6.04 78.20  42.51 46.96  120.94 40.07 
6.20 77.50  44.38 46.63  122.81 40.02 
6.37 76.78  46.24 46.31  124.68 39.92 
6.53 76.10  48.11 46.02  126.55 39.82 
6.70 75.48  49.98 45.76  128.41 39.75 
6.86 74.87  51.85 45.49    
7.03 74.29  53.71 45.25    
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Table B-52 
CPT-10 Sounding: Depth (ft) 96.587 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 90.96  7.25 84.59  65.08 58.54 
0.49 91.42  7.41 84.54  66.95 58.16 
0.66 91.32  7.58 84.50  68.82 57.72 
0.82 91.15  7.74 84.45  70.69 57.36 
0.99 90.96  7.91 84.35  72.55 57.00 
1.15 90.70  8.07 84.28  74.42 56.66 
1.32 90.43  8.24 84.28  76.29 56.32 
1.48 90.14  8.40 84.21  78.16 56.01 
1.65 89.85  8.57 84.13  80.02 55.67 
1.81 89.56  8.73 84.09  81.89 55.36 
1.98 89.25  8.90 84.01  83.76 55.07 
2.14 88.91  9.06 83.94  85.63 54.76 
2.30 88.60  9.23 83.87  87.49 54.47 
2.47 88.31  9.39 83.77  89.36 54.20 
2.63 88.02  9.56 83.70  91.23 53.94 
2.80 87.75  9.72 83.60  93.10 53.65 
2.96 87.49  9.88 83.51  94.96 53.40 
3.13 87.25  10.05 83.41  96.83 53.14 
3.29 87.03  10.10 83.36  98.70 52.85 
3.46 86.81  10.60 83.07  100.57 52.66 
3.62 86.59  11.09 82.71  102.43 52.44 
3.79 86.43  25.87 72.27  104.30 52.17 
3.95 86.26  27.74 71.25  106.17 51.98 
4.12 86.11  29.60 70.24  108.04 51.76 
4.28 85.99  31.47 69.37  109.90 51.55 
4.45 85.87  33.34 68.46  111.77 51.33 
4.61 85.75  35.21 67.64  113.64 51.16 
4.78 85.68  37.07 66.89  115.51 50.92 
4.94 85.56  38.94 66.14  117.37 50.70 
5.11 85.46  40.81 65.42  119.24 50.53 
5.27 85.36  42.68 64.74  121.11 50.34 
5.44 85.29  44.54 64.09  122.98 50.15 
5.60 85.22  46.41 63.46  124.84 49.96 
5.77 85.17  48.28 62.86  126.71 49.81 
5.93 85.10  50.15 62.33  128.58 49.62 
6.09 85.03  52.01 61.75  130.45 49.50 
6.26 84.95  53.88 61.27  132.31 49.28 
6.42 84.91  55.75 60.76  134.18 49.13 
6.59 84.81  57.61 60.28  136.05 48.99 
6.75 84.79  59.48 59.80  137.92 48.85 
6.92 84.71  61.35 59.39  139.78 48.70 
7.08 84.67  63.22 58.95  141.65 48.51 
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Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
143.52 48.41  221.95 43.90  300.39 41.37 
145.39 48.22  223.82 43.80  302.25 41.34 
147.25 48.10  225.69 43.76  304.12 41.30 
149.12 47.95  227.55 43.64  305.99 41.22 
150.99 47.83  229.42 43.61  307.86 41.18 
152.86 47.66  231.29 43.54  309.72 41.13 
154.72 47.54  233.16 43.44  311.59 41.10 
156.59 47.40  235.02 43.39  313.46 41.05 
158.46 47.28  236.89 43.32  315.33 40.98 
160.33 47.13  238.76 43.25  317.19 40.96 
162.19 47.01  240.63 43.18  319.06 40.91 
164.06 46.89  242.49 43.13  320.93 40.89 
165.93 46.82  244.36 43.03  322.80 40.81 
167.80 46.70  246.23 42.98  324.66 40.76 
169.66 46.55  248.10 42.89  326.53 40.72 
171.53 46.46  249.96 42.84  328.40 40.69 
173.40 46.31  251.83 42.79  330.27 40.64 
175.27 46.24  253.70 42.74  332.13 40.60 
177.13 46.12  255.57 42.65  334.00 40.60 
179.00 46.02  257.43 42.60  335.87 40.52 
180.87 45.90  259.30 42.55  337.73 40.50 
182.74 45.81  261.17 42.48  339.60 40.43 
184.60 45.69  263.04 42.43  341.47 40.40 
186.47 45.59  264.90 42.38  343.34 40.35 
188.34 45.49  266.77 42.28  345.20 40.33 
190.21 45.37  268.64 42.24  347.07 40.31 
192.07 45.28  270.51 42.16  348.94 40.28 
193.94 45.18  272.37 42.12  350.81 40.28 
195.81 45.11  274.24 42.07    
197.67 45.01  276.11 42.02    
199.54 44.91  277.98 41.97    
201.41 44.79  279.84 41.92    
203.28 44.74  281.71 41.87    
205.14 44.62  283.58 41.83    
207.01 44.53  285.45 41.78    
208.88 44.43  287.31 41.73    
210.75 44.33  289.18 41.66    
212.61 44.26  291.05 41.63    
214.48 44.21  292.92 41.59    
216.35 44.12  294.78 41.49    
218.22 44.02  296.65 41.46    
220.08 43.95  298.52 41.39    
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Table B-53 
CPT-11 Sounding: Depth (ft) 34.612 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 23.88  7.20 21.95 
0.44 23.71  7.36 21.85 
0.61 23.71  7.53 21.81 
0.77 23.66  7.69 21.71 
0.93 23.64  7.86 21.71 
1.10 23.64  8.02 21.66 
1.26 23.59  8.18 21.56 
1.43 23.59  8.35 21.47 
1.59 23.57  8.51 21.44 
1.76 23.52  8.68 21.30 
1.92 23.49  8.84 21.30 
2.09 23.47  9.01 21.23 
2.25 23.45  9.17 21.18 
2.42 23.40  9.34 21.13 
2.58 23.40  9.50 21.06 
2.75 23.35  9.67 21.01 
2.91 23.30  9.83 20.96 
3.08 23.28  10.00 20.87 
3.24 23.23  10.16 20.84 
3.41 23.18  10.27 20.82 
3.57 23.13  10.77 20.65 
3.74 23.11  11.26 20.48 
3.90 23.04  17.25 18.98 
4.07 23.01  19.12 18.65 
4.23 22.96  20.98 18.38 
4.40 22.89  22.85 18.12 
4.56 22.87  24.72 17.83 
4.72 22.79    
4.89 22.75    
5.05 22.70    
5.22 22.65    
5.38 22.55    
5.55 22.53    
5.71 22.46    
5.88 22.41    
6.04 22.38    
6.21 22.31    
6.37 22.24    
6.54 22.19    
6.70 22.12    
6.87 22.05    
7.03 22.00    
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Table B-54 
CPT-11 Sounding: Depth (ft) 67.420 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 31.77  7.20 23.71  50.20 19.85 
0.44 30.39  7.36 23.69  52.07 19.85 
0.61 30.13  7.53 23.59  53.94 19.83 
0.77 29.86  7.69 23.54  55.81 19.78 
0.94 29.55  7.86 23.52  57.67 19.76 
1.10 29.21  8.02 23.47  59.54 19.71 
1.27 28.95  8.19 23.45  61.41 19.73 
1.43 28.70  8.35 23.37  63.28 19.68 
1.59 28.44  8.52 23.33  65.14 19.63 
1.76 28.15  8.68 23.28  67.01 19.63 
1.92 27.91  8.85 23.20  68.88 19.61 
2.09 27.64  9.01 23.18  70.75 19.61 
2.25 27.40  9.17 23.11  72.61 19.63 
2.42 27.18  9.34 23.08  74.48 19.59 
2.58 26.97  9.50 23.06  76.35 19.61 
2.75 26.73  9.67 23.01  78.22 19.59 
2.91 26.51  9.83 22.96  80.08 19.59 
3.08 26.32  10.00 22.92  81.95 19.54 
3.24 26.15  10.16 22.89  83.82 19.49 
3.41 25.98  10.27 22.87  85.69 19.51 
3.57 25.81  10.77 22.70  87.55 19.47 
3.74 25.71  11.26 22.60  89.42 19.51 
3.90 25.59  12.85 22.29  91.29 19.49 
4.07 25.47  14.72 21.97  93.16 19.49 
4.23 25.33  16.59 21.78  95.02 19.51 
4.40 25.21  18.46 21.54  96.89 19.47 
4.56 25.11  20.32 21.32  98.76 19.49 
4.73 24.94  22.19 21.15  100.63 19.44 
4.89 24.85  24.06 21.03  102.49 19.49 
5.06 24.75  25.93 20.87  104.36 19.47 
5.22 24.63  27.79 20.74  106.23 19.54 
5.38 24.53  29.66 20.62  108.10 19.42 
5.55 24.48  31.53 20.50  109.96 19.49 
5.71 24.39  33.40 20.43  111.83 19.47 
5.88 24.34  35.26 20.36  113.70 19.47 
6.04 24.27  37.13 20.26  115.57 19.47 
6.21 24.15  39.00 20.17  117.43 19.47 
6.37 24.07  40.87 20.12  119.30 19.42 
6.54 24.00  42.73 20.09  121.17 19.44 
6.70 23.93  44.60 20.05  123.04 19.44 
6.87 23.88  46.47 20.00  124.90 19.44 
7.03 23.81  48.34 19.90  126.77 19.44 
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Time  u 
(sec) (ft,H2O) 
128.64 19.44 
130.51 19.42 
132.37 19.44 
134.24 19.44 
136.11 19.42 
137.97 19.42 
139.84 19.39 
141.71 19.39 
143.58 19.42 
145.44 19.42 
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Table B-55 
CPT-11 Sounding: Depth (ft) 83.824 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 160.04  7.19 154.83 
0.44 164.92  7.36 154.45 
0.60 165.40  7.52 154.04 
0.77 165.83  7.69 153.65 
0.93 166.12  7.85 153.27 
1.10 166.29  8.02 152.88 
1.26 166.41  8.18 152.49 
1.43 166.39  8.35 152.11 
1.59 166.34  8.51 151.72 
1.75 166.19  8.68 151.31 
1.92 166.05  8.84 150.97 
2.08 165.83  9.00 150.56 
2.25 165.62  9.17 150.18 
2.41 165.33  9.33 149.82 
2.58 165.06  9.50 149.45 
2.74 164.82  9.66 149.07 
2.91 164.51  9.83 148.68 
3.07 164.17  9.99 148.32 
3.24 163.85  10.16 147.96 
3.40 163.52  10.27 147.67 
3.57 163.15  10.76 146.61 
3.73 162.79  11.26 145.52 
3.90 162.46  15.98 135.95 
4.06 162.09  17.85 132.59 
4.23 161.73  19.72 129.43 
4.39 161.35  21.58 126.44 
4.56 160.98  23.45 123.67 
4.72 160.62  25.32 121.06 
4.89 160.24  27.19 118.60 
5.05 159.83  29.05 116.26 
5.22 159.46    
5.38 159.05    
5.54 158.64    
5.71 158.33    
5.87 157.87    
6.04 157.53    
6.20 157.05    
6.37 156.76    
6.53 156.35    
6.70 155.97    
6.86 155.60    
7.03 155.17    
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Table B-56 
CPT-11 Sounding: Depth (ft) 87.105 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 168.97  7.20 121.23  61.90 60.93 
0.44 163.69  7.36 120.63  63.77 60.30 
0.61 162.33  7.53 120.03  65.64 59.72 
0.77 160.77  7.69 119.42  67.51 59.22 
0.94 159.03  7.86 118.82  69.37 58.64 
1.10 157.39  8.02 118.29  71.24 58.13 
1.27 155.92  8.19 117.71  73.11 57.58 
1.43 154.40  8.35 117.16  74.98 57.12 
1.59 152.90  8.52 116.60  76.84 56.64 
1.76 151.46  8.68 116.05  78.71 56.23 
1.92 150.08  8.84 115.52  80.58 55.77 
2.09 148.73  9.01 114.99  82.44 55.38 
2.25 147.40  9.17 114.45  84.31 54.95 
2.42 146.13  9.34 113.95  86.18 54.56 
2.58 144.92  9.50 113.44  88.05 54.22 
2.75 143.74  9.67 112.96  89.91 53.86 
2.91 142.58  9.83 112.50  91.78 52.83 
3.08 141.49  10.00 112.04  93.65 52.92 
3.24 140.43  10.16 111.56  95.52 52.70 
3.41 139.35  10.27 111.20  97.38 52.34 
3.57 138.33  10.77 109.90  99.25 52.03 
3.74 137.32  11.26 108.62  101.12 51.72 
3.90 136.36  24.55 84.52  102.99 51.43 
4.07 135.44  26.42 82.33  104.85 51.14 
4.23 134.50  28.29 80.30  106.72 50.85 
4.40 133.63  30.16 78.39  108.59 50.56 
4.56 132.74  32.02 76.71  110.46 50.27 
4.73 131.94  33.89 75.14  112.32 49.98 
4.89 131.10  35.76 73.69  114.19 49.69 
5.05 130.30  37.63 72.34  116.06 49.47 
5.22 129.51  39.49 71.13  117.93 49.21 
5.38 128.73  41.36 70.00  119.79 48.94 
5.55 127.99  43.23 68.89  121.66 48.70 
5.71 127.26  45.10 67.90  123.53 48.46 
5.88 126.54  46.96 66.94  125.40 48.24 
6.04 125.82  48.83 66.09  127.26 48.03 
6.21 125.16  50.70 65.25  129.13 47.78 
6.37 124.44  52.57 64.45  131.00 47.62 
6.54 123.79  54.43 63.66  132.87 47.40 
6.70 123.14  56.30 62.96  134.73 47.21 
6.87 122.49  58.17 62.26  136.60 47.04 
7.03 121.86  60.04 61.58  138.47 46.84 
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Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
140.34 46.65  218.77 41.54  297.20 38.91 
142.20 46.48  220.64 41.46  299.07 38.84 
144.07 46.31  222.50 41.37  300.94 38.79 
145.94 46.14  224.37 41.30  302.81 38.76 
147.81 45.95  226.24 41.22  304.67 38.69 
149.67 45.78  228.11 41.18  306.54 38.67 
151.54 45.59  229.97 41.08  308.41 38.59 
153.41 45.47  231.84 40.98  310.28 38.59 
155.28 45.30  233.71 40.93  312.14 38.52 
157.14 45.18  235.58 40.84  314.01 38.50 
159.01 45.06  237.44 40.76  315.88 38.47 
160.88 44.89  239.31 40.69  317.75 38.40 
162.75 44.74  241.18 40.62  319.61 38.35 
164.61 44.58  243.05 40.55  321.48 38.33 
166.48 44.48  244.91 40.48  323.35 38.33 
168.35 44.36  246.78 40.40  325.22 38.23 
170.22 44.21  248.65 40.38  327.08 38.21 
172.08 44.07  250.52 40.31  328.95 38.16 
173.95 43.97  252.38 40.23  330.82 38.14 
175.82 43.85  254.25 40.16  332.69 38.09 
177.69 43.71  256.12 40.11  334.55 38.06 
179.55 43.64  257.99 40.04  336.42 38.04 
181.42 43.51  259.85 39.99  338.29 38.02 
183.29 43.39  261.72 39.90  340.16 37.97 
185.16 43.27  263.59 39.87  342.02 37.94 
187.02 43.20  265.46 39.80  343.89 37.87 
188.89 43.08  267.32 39.75  345.76 37.82 
190.76 42.98  269.19 39.66  347.63 37.80 
192.63 42.89  271.06 39.58  349.49 37.80 
194.49 42.79  272.93 39.56  351.36 37.75 
196.36 42.67  274.79 39.49  353.23 37.70 
198.23 42.55  276.66 39.44  355.10 37.68 
200.10 42.48  278.53 39.39  356.96 37.65 
201.96 42.36  280.40 39.37  358.83 37.63 
203.83 42.26  282.26 39.27  360.70 37.56 
205.70 42.14  284.13 39.25    
207.57 42.07  286.00 39.20    
209.43 41.97  287.87 39.17    
211.30 41.87  289.73 39.10    
213.17 41.83  291.60 39.05    
215.04 41.71  293.47 38.98    
216.90 41.63  295.34 38.96    
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Table B-57 
CPT-11 Sounding: Depth (ft) 96.554 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 94.89  7.20 43.32  81.35 36.18 
0.44 81.36  7.36 43.15  83.22 36.16 
0.61 78.54  7.53 42.98  85.08 36.16 
0.77 75.52  7.69 42.82  86.95 36.13 
0.94 72.63  7.86 42.67  88.82 36.11 
1.10 70.00  8.02 42.55  90.68 36.13 
1.27 67.76  8.19 42.38  92.55 36.11 
1.43 65.78  8.35 42.28  94.42 36.11 
1.60 64.02  8.52 42.12  96.29 36.09 
1.76 62.45  8.68 42.02  98.15 36.09 
1.93 60.95  8.85 41.87  100.02 36.09 
2.09 59.58  9.01 41.78  101.89 36.06 
2.25 58.33  9.18 41.66  103.76 36.06 
2.42 57.14  9.34 41.54  105.62 36.06 
2.58 56.01  9.51 41.44  107.49 36.06 
2.75 55.02  9.67 41.34  109.36 36.04 
2.91 54.08  9.83 41.25  111.23 36.11 
3.08 53.19  10.00 41.18  113.09 36.11 
3.24 52.42  10.16 41.08  114.96 36.11 
3.41 51.69  10.27 41.01  116.83 36.13 
3.57 51.04  10.77 40.81  118.70 36.16 
3.74 50.39  11.26 40.55  120.56 36.18 
3.90 49.79  44.00 36.64  122.43 36.16 
4.07 49.21  45.87 36.57    
4.23 48.70  47.73 36.52    
4.40 48.22  49.60 36.47    
4.56 47.76  51.47 36.45    
4.73 47.33  53.34 36.42    
4.89 46.89  55.20 36.40    
5.06 46.55  57.07 36.37    
5.22 46.22  58.94 36.37    
5.39 45.85  60.81 36.30    
5.55 45.52  62.67 36.30    
5.72 45.23  64.54 36.25    
5.88 44.96  66.41 36.25    
6.04 44.72  68.28 36.25    
6.21 44.50  70.14 36.23    
6.37 44.29  72.01 36.23    
6.54 44.05  73.88 36.21    
6.70 43.88  75.75 36.18    
6.87 43.68  77.61 36.18    
7.03 43.51  79.48 36.18    
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Table B-58 
CPT-12 Sounding: Depth (ft) 63.812 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 18.24  7.25 17.85 
0.49 18.38  7.41 17.83 
0.66 18.40  7.58 17.80 
0.82 18.45  7.74 17.75 
0.99 18.45  7.91 17.75 
1.15 18.45  8.07 17.75 
1.32 18.45  8.24 17.75 
1.48 18.45  8.40 17.71 
1.65 18.48  8.57 17.68 
1.81 18.45  8.73 17.63 
1.98 18.45  8.90 17.58 
2.14 18.45  9.06 17.61 
2.31 18.43  9.23 17.54 
2.47 18.40  9.39 17.54 
2.64 18.40  9.56 17.51 
2.80 18.38  9.72 17.49 
2.96 18.38  9.89 17.44 
3.13 18.36  10.05 17.39 
3.29 18.36  10.16 17.44 
3.46 18.33  10.65 17.32 
3.62 18.33  11.15 17.32 
3.79 18.28  16.15 16.74 
3.95 18.28  18.01 16.55 
4.12 18.26  19.88 16.35 
4.28 18.26  21.75 16.16 
4.45 18.24  23.62 16.02 
4.61 18.21  25.48 15.85 
4.78 18.16    
4.94 18.16    
5.11 18.14    
5.27 18.09    
5.44 18.09    
5.60 18.07    
5.77 18.04    
5.93 18.04    
6.10 18.02    
6.26 17.99    
6.43 17.99    
6.59 17.95    
6.75 17.90    
6.92 17.92    
7.08 17.92    
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Table B-59 
CPT-12 Sounding: Depth (ft) 76.935 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 30.59  7.19 28.13  55.31 24.99 
0.44 30.44  7.36 28.10  57.17 24.97 
0.60 30.39  7.52 27.98  59.04 24.97 
0.77 30.32  7.69 28.00  60.91 25.04 
0.93 30.25  7.85 27.96  62.78 25.01 
1.10 30.18  8.02 27.91  64.64 25.01 
1.26 30.10  8.18 27.86    
1.43 30.03  8.35 27.84    
1.59 29.96  8.51 27.81    
1.75 29.91  8.68 27.76    
1.92 29.84  8.84 27.69    
2.08 29.77  9.00 27.69    
2.25 29.72  9.17 27.67    
2.41 29.62  9.33 27.64    
2.58 29.57  9.50 27.57    
2.74 29.50  9.66 27.57    
2.91 29.45  9.83 27.55    
3.07 29.40  9.99 27.52    
3.24 29.36  10.16 27.47    
3.40 29.26  10.27 27.45    
3.57 29.21  10.76 27.33    
3.73 29.14  11.26 27.23    
3.90 29.09  17.96 26.34    
4.06 29.04  19.83 26.17    
4.23 28.99  21.69 26.00    
4.39 28.92  23.56 25.88    
4.56 28.90  25.43 25.76    
4.72 28.83  27.29 25.67    
4.89 28.75  29.16 25.59    
5.05 28.73  31.03 25.47    
5.21 28.68  32.90 25.33    
5.38 28.61  34.76 25.30    
5.54 28.56  36.63 25.26    
5.71 28.54  38.50 25.26    
5.87 28.49  40.37 25.26    
6.04 28.44  42.23 25.16    
6.20 28.34  44.10 25.16    
6.37 28.34  45.97 25.11    
6.53 28.32  47.84 25.11    
6.70 28.25  49.70 25.04    
6.86 28.25  51.57 25.01    
7.03 28.15  53.44 25.04    
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Table B-60 
CPT-12 Sounding: Depth (ft) 80.216 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 69.93  7.25 45.42  59.70 28.29 
0.50 69.13  7.42 45.08  61.57 28.29 
0.66 68.62  7.58 44.74  63.44 28.17 
0.82 67.95  7.75 44.43    
0.99 67.25  7.91 44.14    
1.15 66.50  8.07 43.85    
1.32 65.73  8.24 43.56    
1.48 64.96  8.40 43.25    
1.65 64.14  8.57 42.98    
1.81 63.37  8.73 42.72    
1.98 62.57  8.90 42.45    
2.14 61.82  9.06 42.19    
2.31 61.05  9.23 41.90    
2.47 60.30  9.39 41.68    
2.64 59.58  9.56 41.44    
2.80 58.86  9.72 41.18    
2.97 58.18  9.89 40.96    
3.13 57.50  10.05 40.76    
3.30 56.83  10.16 40.50    
3.46 56.20  10.66 39.92    
3.63 55.58  11.15 39.34    
3.79 54.97  20.49 32.73    
3.96 54.39  22.36 32.03    
4.12 53.79  24.22 31.48    
4.28 53.24  26.09 31.02    
4.45 52.70  27.96 30.61    
4.61 52.15  29.83 30.25    
4.78 51.67  31.69 29.96    
4.94 51.19  33.56 29.69    
5.11 50.68  35.43 29.50    
5.27 50.22  37.30 29.31    
5.44 49.74  39.16 29.16    
5.60 49.30  41.03 29.02    
5.77 48.87  42.90 28.92    
5.93 48.44  44.77 28.80    
6.10 48.03  46.63 28.61    
6.26 47.62  48.50 28.63    
6.43 47.23  50.37 28.56    
6.59 46.84  52.23 28.49    
6.76 46.48  54.10 28.51    
6.92 46.14  55.97 28.29    
7.09 45.76  57.84 28.39    
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Table B-61 
CPT-12 Sounding: Depth (ft) 99.900 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 40.60  7.25 38.59  54.21 38.30 
0.49 40.23  7.41 38.64  56.08 38.30 
0.66 40.11  7.58 38.62  57.95 38.30 
0.82 40.02  7.74 38.67    
0.99 39.92  7.91 38.64    
1.15 39.82  8.07 38.59    
1.32 39.75  8.24 38.62    
1.48 39.68  8.40 38.55    
1.65 39.58  8.57 38.62    
1.81 39.51  8.73 38.59    
1.98 39.46  8.90 38.52    
2.14 39.37  9.06 38.57    
2.31 39.34  9.23 38.57    
2.47 39.29  9.39 38.52    
2.64 39.22  9.56 38.50    
2.80 39.20  9.72 38.50    
2.97 39.12  9.89 38.50    
3.13 39.10  10.05 38.50    
3.30 39.05  10.16 38.47    
3.46 39.05  10.66 38.50    
3.62 38.98  11.15 38.47    
3.79 39.00  14.99 38.43    
3.95 38.96  16.86 38.38    
4.12 38.91  18.73 38.35    
4.28 38.91  20.60 38.38    
4.45 38.88  22.46 38.33    
4.61 38.86  24.33 38.35    
4.78 38.84  26.20 38.35    
4.94 38.81  28.07 38.35    
5.11 38.79  29.93 38.35    
5.27 38.81  31.80 38.38    
5.44 38.76  33.67 38.38    
5.60 38.79  35.54 38.38    
5.77 38.76  37.40 38.35    
5.93 38.79  39.27 38.33    
6.10 38.71  41.14 38.33    
6.26 38.67  43.01 38.33    
6.43 38.71  44.87 38.33    
6.59 38.67  46.74 38.30    
6.76 38.64  48.61 38.30    
6.92 38.67  50.48 38.30    
7.09 38.59  52.34 38.30    
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Table B-62 
CPT-12 Sounding: Depth (ft) 103.181 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 67.59  7.25 59.56  56.35 42.55 
0.49 67.78  7.41 59.34  58.22 42.48 
0.66 67.76  7.58 59.15  60.09 42.33 
0.82 67.64  7.74 58.98  61.95 42.24 
0.99 67.54  7.91 58.81  63.82 42.14 
1.15 67.39  8.07 58.66    
1.32 67.27  8.24 58.52    
1.48 67.13  8.40 58.28    
1.65 66.98  8.57 58.06    
1.81 66.82  8.73 57.91    
1.98 66.65  8.90 57.75    
2.14 66.50  9.06 57.55    
2.31 66.24  9.23 57.43    
2.47 66.00  9.39 57.22    
2.64 65.75  9.56 57.07    
2.80 65.51  9.72 56.93    
2.97 65.27  9.89 56.76    
3.13 65.05  10.05 56.61    
3.29 64.81  10.16 56.44    
3.46 64.57  10.65 56.06    
3.62 64.33  11.15 55.62    
3.79 64.09  17.14 51.35    
3.95 63.82  19.00 50.34    
4.12 63.61  20.87 49.42    
4.28 63.39  22.74 48.63    
4.45 63.15  24.61 47.93    
4.61 62.93  26.47 47.30    
4.78 62.69  28.34 46.75    
4.94 62.45  30.21 46.24    
5.11 62.23  32.08 45.76    
5.27 62.04  33.94 45.35    
5.44 61.82  35.81 45.03    
5.60 61.61  37.68 44.65    
5.77 61.39  39.55 44.33    
5.93 61.22  41.41 44.07    
6.10 60.98  43.28 43.80    
6.26 60.79  45.15 43.59    
6.43 60.62  47.02 43.37    
6.59 60.38  48.88 43.18    
6.75 60.16  50.75 42.98    
6.92 59.94  52.62 42.86    
7.08 59.72  54.49 42.67    
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Table B-63 
CPT-12 Sounding: Depth (ft) 121.160 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 97.43  7.25 95.30  69.37 75.14 
0.50 97.86  7.42 95.21  71.24 74.82 
0.66 97.84  7.58 95.11  73.11 74.51 
0.83 97.79  7.75 95.04  74.98 74.20 
0.99 97.74  7.91 94.96  76.84 73.93 
1.16 97.69  8.08 94.84  78.71 73.64 
1.32 97.64  8.24 94.75  80.58 73.33 
1.49 97.59  8.41 94.68  82.45 73.09 
1.65 97.52  8.57 94.60  84.31 72.80 
1.82 97.47  8.74 94.48  86.18 72.51 
1.98 97.43  8.90 94.43  88.05 72.27 
2.14 97.35  9.07 94.34  89.92 72.03 
2.31 97.33  9.23 94.27  91.78 71.78 
2.47 97.26  9.39 94.19  93.65 71.52 
2.64 97.18  9.56 94.10  95.52 71.30 
2.80 97.09  9.72 94.00  97.39 71.06 
2.97 97.04  9.89 93.90  99.25 70.87 
3.13 96.99  10.05 93.81  101.12 70.63 
3.30 96.92  10.16 93.73  102.99 70.41 
3.46 96.87  10.66 93.52  104.86 70.19 
3.63 96.82  11.15 93.25  106.72 70.02 
3.79 96.75  30.16 84.74  108.59 69.81 
3.96 96.70  32.02 84.09  110.46 69.61 
4.12 96.65  33.89 83.51  112.33 69.44 
4.29 96.58  35.76 82.88  114.19 69.23 
4.45 96.53  37.63 82.33  116.06 69.03 
4.62 96.46  39.49 81.77  117.93 68.87 
4.78 96.39  41.36 81.24  119.80 68.67 
4.95 96.32  43.23 80.73  121.66 68.50 
5.11 96.24  45.10 80.25  123.53 68.34 
5.28 96.17  46.96 79.84  125.40 68.21 
5.44 96.07  48.83 79.33  127.26 68.05 
5.61 96.05  50.70 78.88  129.13 67.85 
5.77 95.98  52.57 78.47  131.00 67.71 
5.93 95.91  54.43 78.03  132.87 67.56 
6.10 95.81  56.30 77.62  134.73 67.39 
6.26 95.74  58.17 77.24  136.60 67.25 
6.43 95.66  60.04 76.90  138.47 67.03 
6.59 95.59  61.90 76.49  140.34 66.94 
6.76 95.52  63.77 76.10  142.20 66.79 
6.92 95.47  65.64 75.79  144.07 66.65 
7.09 95.37  67.51 75.43  145.94 66.50 
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Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
147.81 66.38  226.24 62.30  304.67 60.13 
149.67 66.26  228.11 62.21  306.54 60.09 
151.54 66.12  229.98 62.11  308.41 60.06 
153.41 66.00  231.84 62.06  310.28 60.01 
155.28 65.87  233.71 62.02  312.14 59.99 
157.14 65.75  235.58 61.99  314.01 59.94 
159.01 65.63  237.45 61.94  315.88 59.89 
160.88 65.51  239.31 61.87  317.75 59.87 
162.75 65.42  241.18 61.82  319.61 59.82 
164.61 65.27  243.05 61.75  321.48 59.82 
166.48 65.15  244.92 61.73  323.35 59.77 
168.35 65.03  246.78 61.63  325.22 59.75 
170.22 64.93  248.65 61.58  327.08 59.70 
172.08 64.84  250.52 61.53  328.95 59.68 
173.95 64.72  252.39 61.46  330.82 59.65 
175.82 64.64  254.25 61.39    
177.69 64.52  256.12 61.36    
179.55 64.45  257.99 61.29    
181.42 64.28  259.86 61.24    
183.29 64.23  261.72 61.17    
185.16 64.11  263.59 61.12    
187.02 64.02  265.46 61.05    
188.89 63.92  267.32 60.98    
190.76 63.82  269.19 60.93    
192.63 63.78  271.06 60.91    
194.49 63.61  272.93 60.83    
196.36 63.58  274.79 60.83    
198.23 63.46  276.66 60.76    
200.10 63.39  278.53 60.74    
201.96 63.32  280.40 60.71    
203.83 63.25  282.26 60.66    
205.70 63.15  284.13 60.62    
207.57 63.05  286.00 60.54    
209.43 63.00  287.87 60.54    
211.30 62.93  289.73 60.42    
213.17 62.84  291.60 60.38    
215.04 62.76  293.47 60.38    
216.90 62.64  295.34 60.33    
218.77 62.57  297.20 60.28    
220.64 62.52  299.07 60.23    
222.51 62.47  300.94 60.18    
224.37 62.40  302.81 60.18    
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Table B-64 
CPT-13 Sounding: Depth (ft) 77.000 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 38.88  7.25 32.37 
0.50 39.49  7.42 32.27 
0.66 39.44  7.58 32.18 
0.82 39.39  7.75 32.13 
0.99 39.27  7.91 31.96 
1.15 39.10  8.07 31.86 
1.32 38.91  8.24 31.77 
1.48 38.67  8.40 31.70 
1.65 38.47  8.57 31.57 
1.81 38.26  8.73 31.48 
1.98 38.02  8.90 31.41 
2.14 37.77  9.06 31.29 
2.31 37.53  9.23 31.24 
2.47 37.32  9.39 31.14 
2.64 37.05  9.56 31.04 
2.80 36.88  9.72 31.02 
2.97 36.64  9.89 30.85 
3.13 36.40  10.05 30.83 
3.30 36.21  10.16 30.78 
3.46 35.99  10.66 30.59 
3.63 35.80  11.15 30.39 
3.79 35.58  26.97 28.15 
3.96 35.39  28.84 28.08 
4.12 35.19  30.70 28.00 
4.29 35.02  32.57 27.86 
4.45 34.83  34.44 27.79 
4.61 34.66  36.31 27.86 
4.78 34.47  38.17 27.79 
4.94 34.30  40.04 27.76 
5.11 34.16  41.91 27.76 
5.27 33.99  43.78 27.76 
5.44 33.84  45.64 27.69 
5.60 33.70  47.51 27.72 
5.77 33.53  49.38 27.72 
5.93 33.41  51.25 27.69 
6.10 33.24  53.11 27.69 
6.26 33.14  54.98 27.72 
6.43 33.02  56.85 27.67 
6.59 32.88  58.72 27.67 
6.76 32.76  60.58 27.67 
6.92 32.56  62.45 27.67 
7.09 32.49    
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Table B-65 
CPT-13 Sounding: Depth (ft) 83.562 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 91.71  7.25 75.16 
0.50 98.56  7.42 74.58 
0.66 98.92  7.58 74.00 
0.83 99.14  7.75 73.50 
0.99 99.21  7.91 73.01 
1.16 99.16  8.08 72.51 
1.32 98.97  8.24 72.00 
1.49 98.68  8.41 71.52 
1.65 98.32  8.57 71.06 
1.82 97.84  8.74 70.60 
1.98 97.28  8.90 70.14 
2.15 96.70  9.07 69.69 
2.31 95.95  9.23 69.28 
2.47 95.23  9.40 68.82 
2.64 94.53  9.56 68.41 
2.80 93.81  9.72 68.00 
2.97 93.08  9.89 67.59 
3.13 92.31  10.05 67.20 
3.30 91.54  10.16 66.82 
3.46 90.74  10.66 65.78 
3.63 89.97  11.15 64.69 
3.79 89.18  13.68 59.84 
3.96 88.40  15.55 57.09 
4.12 87.63  17.41 54.68 
4.29 86.88  19.28 52.58 
4.45 86.14  21.15 50.82 
4.62 85.41    
4.78 84.69    
4.95 83.94    
5.11 83.24    
5.28 82.57    
5.44 81.87    
5.61 81.17    
5.77 80.52    
5.93 79.87    
6.10 79.21    
6.26 78.59    
6.43 78.01    
6.59 77.40    
6.76 76.78    
6.92 76.22    
7.09 75.67    
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Table B-66 
CPT-13 Sounding: Depth (ft) 86.824 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 74.39  7.25 38.74 
0.49 61.03  7.41 38.67 
0.66 58.76  7.58 38.62 
0.82 56.54  7.74 38.55 
0.99 54.59  7.91 38.45 
1.15 52.90  8.07 38.43 
1.32 51.43  8.24 38.38 
1.48 50.15  8.40 38.30 
1.65 49.01  8.57 38.23 
1.81 48.03  8.73 38.18 
1.98 47.13  8.90 38.16 
2.14 46.34  9.06 38.06 
2.31 45.64  9.23 37.99 
2.47 45.01  9.39 37.99 
2.63 44.46  9.56 37.94 
2.80 43.95  9.72 37.92 
2.96 43.49  9.89 37.87 
3.13 43.06  10.05 37.82 
3.29 42.67  10.16 37.80 
3.46 42.33  10.65 37.65 
3.62 42.00  11.15 37.56 
3.79 41.71  14.83 37.03 
3.95 41.46  16.70 36.81 
4.12 41.20  18.56 36.64 
4.28 40.98  20.43 36.47 
4.45 40.79    
4.61 40.60    
4.78 40.40    
4.94 40.26    
5.11 40.11    
5.27 39.92    
5.44 39.80    
5.60 39.70    
5.77 39.58    
5.93 39.46    
6.10 39.34    
6.26 39.25    
6.42 39.15    
6.59 39.05    
6.75 39.00    
6.92 38.88    
7.08 38.84    
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Table B-67 
CPT-13 Sounding: Depth (ft) 90.124 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 59.89  7.25 51.86 
0.49 60.09  7.41 51.62 
0.66 60.06  7.58 51.47 
0.82 59.99  7.74 51.28 
0.99 59.87  7.91 51.11 
1.15 59.75  8.07 50.97 
1.32 59.63  8.24 50.80 
1.48 59.46  8.40 50.63 
1.65 59.27  8.57 50.51 
1.81 59.07  8.73 50.34 
1.98 58.86  8.90 50.17 
2.14 58.66  9.06 50.03 
2.31 58.45  9.23 49.86 
2.47 58.20  9.39 49.71 
2.64 57.99  9.56 49.57 
2.80 57.75  9.72 49.45 
2.97 57.48  9.89 49.30 
3.13 57.24  10.05 49.13 
3.30 57.05  10.16 49.01 
3.46 56.81  10.66 48.63 
3.63 56.56  11.15 48.27 
3.79 56.32  13.51 46.70 
3.95 56.08  15.38 45.66 
4.12 55.84  17.25 44.84 
4.28 55.60  19.11 44.14 
4.45 55.38    
4.61 55.14    
4.78 54.92    
4.94 54.68    
5.11 54.47    
5.27 54.22    
5.44 54.06    
5.60 53.81    
5.77 53.62    
5.93 53.36    
6.10 53.16    
6.26 52.99    
6.43 52.75    
6.59 52.56    
6.76 52.37    
6.92 52.22    
7.09 51.98    
 231
Table B-68 
CPT-13 Sounding: Depth (ft) 96.685 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 62.26  7.19 44.14  51.79 39.00 
0.43 60.42  7.36 44.02  53.66 38.91 
0.60 59.68  7.52 43.97  55.53 38.91 
0.76 58.83  7.69 43.80  57.39 38.84 
0.93 57.96  7.85 43.71  59.26 38.84 
1.09 57.09  8.01 43.61  61.13 38.81 
1.26 56.27  8.18 43.51    
1.42 55.50  8.34 43.42    
1.59 54.76  8.51 43.35    
1.75 54.08  8.67 43.25    
1.92 53.40  8.84 43.20    
2.08 52.78  9.00 43.10    
2.25 52.20  9.17 43.01    
2.41 51.64  9.33 42.86    
2.58 51.16  9.50 42.86    
2.74 50.68  9.66 42.77    
2.91 50.22  9.83 42.72    
3.07 49.81  9.99 42.65    
3.24 49.40  10.16 42.57    
3.40 49.01  10.27 42.53    
3.57 48.65  10.76 42.33    
3.73 48.34  11.26 42.16    
3.90 48.00  14.44 41.39    
4.06 47.69  16.31 41.03    
4.22 47.42  18.18 40.79    
4.39 47.18  20.04 40.50    
4.55 46.89  21.91 40.33    
4.72 46.67  23.78 40.14    
4.88 46.46  25.65 39.99    
5.05 46.24  27.51 39.87    
5.21 46.02  29.38 39.75    
5.38 45.83  31.25 39.66    
5.54 45.64  33.12 39.56    
5.71 45.44  34.98 39.44    
5.87 45.28  36.85 39.39    
6.04 45.11  38.72 39.34    
6.20 44.94  40.59 39.25    
6.37 44.79  42.45 39.20    
6.53 44.65  44.32 39.10    
6.70 44.55  46.19 39.10    
6.86 44.41  48.06 39.03    
7.03 44.29  49.92 39.00    
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Table B-69 
CPT-13 Sounding: Depth (ft) 99.966 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 44.05  7.25 42.02 
0.50 43.80  7.42 42.04 
0.66 43.78  7.58 42.00 
0.83 43.73  7.75 42.00 
0.99 43.66  7.91 42.00 
1.16 43.59  8.08 41.95 
1.32 43.51  8.24 41.95 
1.49 43.42  8.41 41.95 
1.65 43.37  8.57 41.90 
1.82 43.30  8.74 41.95 
1.98 43.25  8.90 41.90 
2.15 43.20  9.07 41.85 
2.31 43.13  9.23 41.83 
2.47 43.08  9.40 41.83 
2.64 43.01  9.56 41.71 
2.80 42.98  9.72 41.80 
2.97 42.91  9.89 41.80 
3.13 42.84  10.05 41.80 
3.30 42.82  10.16 41.80 
3.46 42.79  10.66 41.73 
3.63 42.74  11.15 41.71 
3.79 42.67  13.95 41.49 
3.96 42.65  15.82 41.46 
4.12 42.60  17.69 41.39 
4.29 42.55  19.56 41.37 
4.45 42.53    
4.62 42.48    
4.78 42.45    
4.95 42.43    
5.11 42.38    
5.28 42.36    
5.44 42.36    
5.61 42.31    
5.77 42.33    
5.93 42.26    
6.10 42.24    
6.26 42.21    
6.43 42.14    
6.59 42.19    
6.76 42.09    
6.92 42.09    
7.09 42.07    
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Table B-70 
CPT-13 Sounding: Depth (ft) 103.247 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00    7.25 52.83 
0.50 56.95  7.42 52.70 
0.66 56.95  7.58 52.66 
0.83 56.83  7.75 52.54 
0.99 56.73  7.91 52.44 
1.16 56.64  8.08 52.37 
1.32 56.54  8.24 52.27 
1.48 56.44  8.41 52.20 
1.65 56.35  8.57 52.10 
1.81 56.23  8.73 52.03 
1.98 56.13  8.90 51.93 
2.14 56.03  9.06 51.88 
2.31 55.94  9.23 51.81 
2.47 55.82  9.39 51.74 
2.64 55.70  9.56 51.64 
2.80 55.58  9.72 51.57 
2.97 55.48  9.89 51.52 
3.13 55.38  10.05 51.43 
3.30 55.26  10.16 51.40 
3.46 55.17  10.66 51.19 
3.63 55.04  11.15 50.99 
3.79 54.92  14.28 49.81 
3.96 54.83  16.15 49.21 
4.12 54.73  18.02 48.70 
4.29 54.61  19.88 48.24 
4.45 54.49  21.75 47.83 
4.62 54.39  23.62 47.47 
4.78 54.30    
4.94 54.22    
5.11 54.08    
5.27 54.01    
5.44 53.89    
5.60 53.77    
5.77 53.67    
5.93 53.57    
6.10 53.50    
6.26 53.40    
6.43 53.24    
6.59 53.16    
6.76 53.07    
6.92 53.02    
7.09 52.90    
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Table B-71 
CPT-13 Sounding: Depth (ft) 106.528 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 69.76  7.25 47.25 
0.49 61.94  7.41 47.25 
0.66 60.18  7.58 47.23 
0.82 58.69  7.74 47.18 
0.99 57.36  7.91 47.16 
1.15 56.25  8.07 47.13 
1.32 55.24  8.24 47.13 
1.48 54.35  8.40 47.11 
1.65 53.55  8.57 47.06 
1.81 52.92  8.73 47.06 
1.98 52.34  8.90 47.06 
2.14 51.79  9.06 47.04 
2.31 51.33  9.23 47.06 
2.47 50.94  9.39 47.04 
2.64 50.56  9.56 47.01 
2.80 50.22  9.72 46.99 
2.96 49.91  9.89 46.99 
3.13 49.67  10.05 46.96 
3.29 49.45  10.16 46.96 
3.46 49.23  10.65 46.94 
3.62 49.01  11.15 46.92 
3.79 48.87  21.86 46.75 
3.95 48.72  23.73 46.72 
4.12 48.58  25.59 46.72 
4.28 48.46  27.46 46.70 
4.45 48.34  29.33 46.70 
4.61 48.22  31.20 46.67 
4.78 48.15  33.06 46.67 
4.94 48.03  34.93 46.67 
5.11 47.98  36.80 46.67 
5.27 47.88    
5.44 47.81    
5.60 47.74    
5.77 47.69    
5.93 47.64    
6.10 47.54    
6.26 47.52    
6.43 47.47    
6.59 47.40    
6.75 47.40    
6.92 47.35    
7.08 47.33    
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Table B-72 
CPT-13 Sounding: Depth (ft) 116.370 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 75.28  7.25 57.19 
0.50 68.29  7.42 57.12 
0.66 67.47  7.58 57.02 
0.83 66.67  7.75 57.00 
0.99 65.95  7.91 56.97 
1.16 65.37  8.08 56.97 
1.32 64.72  8.24 56.88 
1.49 64.16  8.41 56.83 
1.65 63.68  8.57 56.76 
1.82 63.22  8.74 56.81 
1.98 62.79  8.90 56.68 
2.15 62.38  9.07 56.71 
2.31 61.99  9.23 56.61 
2.48 61.65  9.40 56.64 
2.64 61.34  9.56 56.54 
2.81 61.03  9.73 56.54 
2.97 60.76  9.89 56.47 
3.14 60.50  10.06 56.44 
3.30 60.25  10.17 56.42 
3.46 60.01  10.66 56.37 
3.63 59.80  11.15 56.30 
3.79 59.60  14.40 55.94 
3.96 59.41  16.26 55.86 
4.12 59.24  18.13 55.82 
4.29 59.07  20.00 55.79 
4.45 58.93  21.87 55.74 
4.62 58.76  23.73 55.72 
4.78 58.64  25.60 55.72 
4.95 58.52  27.47 55.72 
5.11 58.37  29.33 55.70 
5.28 58.28    
5.44 58.18    
5.61 58.04    
5.77 57.94    
5.94 57.84    
6.10 57.70    
6.27 57.67    
6.43 57.55    
6.60 57.50    
6.76 57.43    
6.93 57.34    
7.09 57.34    
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Table B-73 
CPT-13 Sounding: Depth (ft) 129.264 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 91.90  7.20 82.06  62.45 67.76 
0.44 90.53  7.36 81.92  64.32 67.68 
0.61 90.33  7.53 81.77  66.19 67.61 
0.77 90.12  7.69 81.63  68.05 67.54 
0.94 89.88  7.86 81.48  69.92 67.44 
1.10 89.61  8.02 81.36  71.79 67.39 
1.26 89.34  8.19 81.24  73.66 67.35 
1.43 89.08  8.35 81.10  75.52 67.30 
1.59 88.79  8.52 80.95  77.39 67.25 
1.76 88.55  8.68 80.83  79.26 67.20 
1.92 88.31  8.84 80.71  81.13 67.15 
2.09 88.02  9.01 80.59  82.99 67.13 
2.25 87.75  9.17 80.47  84.86 67.11 
2.42 87.51  9.34 80.35  86.73 67.08 
2.58 87.29  9.50 80.20  88.60 67.08 
2.75 87.05  9.67 80.08  90.46 67.03 
2.91 86.81  9.83 79.96  92.33 67.01 
3.08 86.57  10.00 79.87  94.20 66.98 
3.24 86.38  10.16 79.74  96.07 66.96 
3.41 86.14  10.27 79.62  97.93 66.91 
3.57 85.90  10.77 79.29  99.80 66.94 
3.74 85.70  11.26 78.95  101.67 66.91 
3.90 85.51  25.10 72.73  103.54 66.89 
4.07 85.24  26.97 72.22  105.40 66.86 
4.23 85.08  28.84 71.71  107.27 66.86 
4.40 84.88  30.71 71.30  109.14 66.86 
4.56 84.69  32.57 70.92  111.01 66.82 
4.73 84.50  34.44 70.53  112.87 66.84 
4.89 84.35  36.31 70.22  114.74 66.82 
5.05 84.13  38.17 69.93  116.61 66.82 
5.22 83.97  40.04 69.66  118.48 66.79 
5.38 83.77  41.91 69.42  120.34 66.79 
5.55 83.63  43.78 69.18  122.21 66.77 
5.71 83.43  45.64 68.96  124.08 66.77 
5.88 83.29  47.51 68.79  125.95 66.79 
6.04 83.12  49.38 68.62  127.81 66.79 
6.21 82.93  51.25 68.46  129.68 66.77 
6.37 82.78  53.11 68.31  131.55 66.77 
6.54 82.64  54.98 68.19  133.42 66.77 
6.70 82.47  56.85 68.07  135.28 66.77 
6.87 82.35  58.72 67.95  137.15 66.77 
7.03 82.23  60.58 67.83  139.02 66.74 
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Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
140.89 66.70  219.32 66.74 
142.75 66.72  221.19 66.74 
144.62 66.72  223.05 66.74 
146.49 66.74  224.92 66.79 
148.36 66.74  226.79 66.77 
150.22 66.74  228.66 66.77 
152.09 66.70  230.52 66.77 
153.96 66.72  232.39 66.74 
155.83 66.72  234.26 66.77 
157.69 66.74  236.13 66.77 
159.56 66.77  237.99 66.74 
161.43 66.77  239.86 66.77 
163.30 66.77  241.73 66.74 
165.16 66.74  243.60 66.74 
167.03 66.74  245.46 66.74 
168.90 66.74  247.33 66.74 
170.77 66.74  249.20 66.74 
172.63 66.74  251.07 66.77 
174.50 66.74  252.93 66.74 
176.37 66.72  254.80 66.77 
178.23 66.74    
180.10 66.72    
181.97 66.74    
183.84 66.77    
185.70 66.77    
187.57 66.74    
189.44 66.74    
191.31 66.74    
193.17 66.74    
195.04 66.74    
196.91 66.77    
198.78 66.77    
200.64 66.77    
202.51 66.74    
204.38 66.77    
206.25 66.77    
208.11 66.77    
209.98 66.77    
211.85 66.77    
213.72 66.77    
215.58 66.77    
217.45 66.77    
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Table B-74 
CPT-14 Sounding: Depth (ft) 77.328 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 82.18  7.20 35.89 
0.44 49.54  7.36 35.75 
0.61 48.97  7.53 35.55 
0.77 48.51  7.69 35.39 
0.93 47.98  7.86 35.24 
1.10 47.45  8.02 35.14 
1.26 46.92  8.19 34.93 
1.43 46.43  8.35 34.81 
1.59 45.88  8.51 34.69 
1.76 45.44  8.68 34.52 
1.92 44.96  8.84 34.40 
2.09 44.50  9.01 34.25 
2.25 44.07  9.17 34.13 
2.42 43.66  9.34 33.99 
2.58 43.27  9.50 33.87 
2.75 42.86  9.67 33.77 
2.91 42.48  9.83 33.65 
3.08 42.12  10.00 33.53 
3.24 41.78  10.16 33.41 
3.41 41.44  10.27 33.31 
3.57 41.08  10.77 33.02 
3.74 40.76  11.26 32.73 
3.90 40.48  20.98 29.43 
4.07 40.16  22.85 29.11 
4.23 39.85  24.72 28.85 
4.40 39.56  26.59 28.61 
4.56 39.29  28.45 28.42 
4.72 39.05  30.32 28.25 
4.89 38.81  32.19 28.13 
5.05 38.50  34.06 27.96 
5.22 38.28    
5.38 38.04    
5.55 37.80    
5.71 37.61    
5.88 37.36    
6.04 37.17    
6.21 37.00    
6.37 36.81    
6.54 36.59    
6.70 36.37    
6.87 36.23    
7.03 36.06    
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Table B-75 
CPT-14 Sounding: Depth (ft) 83.890 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 82.18  7.25 69.40  54.37 34.42 
0.49 200.86  7.41 68.67  56.24 34.23 
0.66 186.67  7.58 67.95  58.11 34.06 
0.82 175.00  7.74 67.25  59.98 33.91 
0.99 165.04  7.91 66.60  61.84 33.77 
1.15 156.50  8.07 65.92  63.71 33.63 
1.32 149.04  8.24 65.32  65.58 33.48 
1.48 142.51  8.40 64.77  67.45 33.36 
1.64 136.69  8.57 64.16  69.31 33.24 
1.81 131.48  8.73 63.56    
1.97 126.73  8.89 63.08    
2.14 122.44  9.06 62.50    
2.30 118.51  9.22 61.97    
2.47 114.96  9.39 61.48    
2.63 111.66  9.55 61.00    
2.80 108.59  9.72 60.54    
2.96 105.80  9.88 60.04    
3.13 103.17  10.05 59.63    
3.29 100.75  10.16 59.31    
3.46 98.49  10.65 58.11    
3.62 96.39  11.15 56.93    
3.79 94.39  15.16 49.86    
3.95 92.53  17.02 47.64    
4.12 90.74  18.89 45.76    
4.28 89.10  20.76 44.24    
4.45 87.51  22.63 42.94    
4.61 86.02  24.49 41.80    
4.78 84.62  26.36 40.86    
4.94 83.22  28.23 40.04    
5.10 81.94  30.10 39.29    
5.27 80.78  31.96 38.67    
5.43 79.55  33.83 38.09    
5.60 78.42  35.70 37.53    
5.76 77.40  37.57 37.10    
5.93 76.42  39.43 36.66    
6.09 75.33  41.30 36.33    
6.26 74.41  43.17 35.96    
6.42 73.50  45.04 35.63    
6.59 72.60  46.90 35.34    
6.75 71.76  48.77 35.10    
6.92 70.94  50.64 34.86    
7.08 70.19  52.51 34.64    
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Table B-76 
CPT-14 Sounding: Depth (ft) 87.171 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 82.18  7.19 79.77 
0.44 84.45  7.36 79.65 
0.60 84.38  7.52 79.55 
0.77 84.28  7.69 79.46 
0.93 84.16  7.85 79.36 
1.10 84.04  8.02 79.21 
1.26 83.87  8.18 79.14 
1.43 83.77  8.35 79.04 
1.59 83.63  8.51 78.95 
1.76 83.48  8.68 78.80 
1.92 83.34  8.84 78.71 
2.08 83.22  9.01 78.61 
2.25 83.12  9.17 78.54 
2.41 83.00  9.34 78.37 
2.58 82.86  9.50 78.32 
2.74 82.76  9.66 78.15 
2.91 82.64  9.83 78.06 
3.07 82.52  9.99 77.94 
3.24 82.40  10.16 77.86 
3.40 82.30  10.27 77.79 
3.57 82.18  10.76 77.48 
3.73 82.08  11.26 77.14 
3.90 81.96  15.49 74.75 
4.06 81.84  17.35 73.81 
4.23 81.75  19.22 72.94 
4.39 81.65  21.09 72.15 
4.56 81.53    
4.72 81.41    
4.89 81.34    
5.05 81.19    
5.22 81.10    
5.38 81.02    
5.55 80.85    
5.71 80.78    
5.87 80.69    
6.04 80.52    
6.20 80.44    
6.37 80.30    
6.53 80.18    
6.70 80.11    
6.86 79.99    
7.03 79.89    
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Table B-77 
CPT-14 Sounding: Depth (ft) 97.013 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 181.73  7.20 105.19 
0.44 168.03  7.36 104.44 
0.61 166.27  7.53 103.65 
0.77 164.02  7.69 102.85 
0.93 161.39  7.86 102.10 
1.10 158.74  8.02 101.38 
1.26 156.16  8.18 100.71 
1.43 153.70  8.35 100.01 
1.59 151.31  8.51 99.33 
1.76 148.97  8.68 98.70 
1.92 146.78  8.84 97.96 
2.09 144.65  9.01 97.35 
2.25 142.60  9.17 96.73 
2.42 140.65  9.34 96.10 
2.58 138.77  9.50 95.47 
2.75 136.96  9.67 94.94 
2.91 135.20  9.83 94.39 
3.08 133.56  10.00 93.76 
3.24 131.97  10.16 93.23 
3.41 130.40  10.27 92.79 
3.57 128.93  10.77 91.18 
3.74 127.43  11.26 89.71 
3.90 126.06  14.94 80.42 
4.07 124.71  16.81 76.90 
4.23 123.38  18.68 73.76 
4.39 122.13  20.54 71.09 
4.56 120.92  22.41 68.70 
4.72 119.71  24.28 66.65 
4.89 118.58  26.15 64.79 
5.05 117.45  28.01 63.05 
5.22 116.36    
5.38 115.30    
5.55 114.24    
5.71 113.25    
5.88 112.26    
6.04 111.29    
6.21 110.38    
6.37 109.49    
6.54 108.52    
6.70 107.68    
6.87 106.83    
7.03 105.99    
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Table B-78 
CPT-14 Sounding: Depth (ft) 100.294 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 126.78  7.19 111.87 
0.44 124.03  7.36 111.63 
0.60 123.84  7.52 111.37 
0.76 123.60  7.69 111.08 
0.93 123.28  7.85 110.84 
1.09 123.02  8.01 110.62 
1.26 122.68  8.18 110.35 
1.42 122.32  8.34 110.09 
1.59 121.98  8.51 109.87 
1.75 121.64  8.67 109.58 
1.92 121.33  8.84 109.34 
2.08 121.04  9.00 109.08 
2.25 120.68  9.17 108.86 
2.41 120.39  9.33 108.59 
2.58 120.05  9.50 108.35 
2.74 119.74  9.66 108.04 
2.91 119.45  9.83 107.85 
3.07 119.13  9.99 107.60 
3.24 118.82  10.16 107.36 
3.40 118.53  10.27 107.15 
3.57 118.22  10.76 106.52 
3.73 117.93  11.26 105.92 
3.90 117.61  14.17 102.03 
4.06 117.32  16.03 99.96 
4.22 116.99  17.90 97.96 
4.39 116.72  19.77 96.12 
4.55 116.43  21.64 94.36 
4.72 116.12  23.50 92.72 
4.88 115.85  25.37 91.25 
5.05 115.54    
5.21 115.25    
5.38 114.99    
5.54 114.65    
5.71 114.41    
5.87 114.12    
6.04 113.85    
6.20 113.56    
6.37 113.30    
6.53 113.03    
6.70 112.72    
6.86 112.45    
7.03 112.21    
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Table B-79 
CPT-14 Sounding: Depth (ft) 100.557 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 121.81  7.20 104.42  55.86 78.20 
0.44 110.33  7.36 104.30  57.73 77.67 
0.61 110.28  7.53 104.15  59.60 77.12 
0.77 110.19  7.69 104.01  61.46 76.61 
0.94 110.09  7.86 103.84  63.33 76.10 
1.10 109.94  8.02 103.72  65.20 75.60 
1.27 109.82  8.19 103.58  67.07 75.11 
1.43 109.70  8.35 103.41  68.93 74.63 
1.59 109.49  8.52 103.26  70.80 74.22 
1.76 109.37  8.68 103.12  72.67 73.74 
1.92 109.17  8.85 102.95  74.54 73.30 
2.09 109.03  9.01 102.80  76.40 72.85 
2.25 108.86  9.17 102.66  78.27 72.46 
2.42 108.69  9.34 102.49  80.14 72.03 
2.58 108.57  9.50 102.37  82.01 71.66 
2.75 108.38  9.67 102.20  83.87 71.23 
2.91 108.21  9.83 102.08  85.74 70.89 
3.08 108.06  10.00 101.94    
3.24 107.89  10.16 101.77    
3.41 107.75  10.27 101.67    
3.57 107.63  10.77 101.21    
3.74 107.48  11.26 100.80    
3.90 107.31  18.51 95.13    
4.07 107.19  20.38 93.88    
4.23 107.05  22.25 92.67    
4.40 106.90  24.11 91.49    
4.56 106.76  25.98 90.43    
4.73 106.62  27.85 89.39    
4.89 106.49  29.72 88.43    
5.06 106.30  31.58 87.54    
5.22 106.18  33.45 86.64    
5.38 106.04  35.32 85.77    
5.55 105.89  37.19 84.95    
5.71 105.77  39.05 84.13    
5.88 105.63  40.92 83.41    
6.04 105.48  42.79 82.66    
6.21 105.34  44.66 81.96    
6.37 105.19  46.52 81.29    
6.54 105.05  48.39 80.66    
6.70 104.88  50.26 80.01    
6.87 104.73  52.13 79.38    
7.03 104.59  53.99 78.80    
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Table B-81 
CPT-15 Sounding: Depth (ft) 41.371 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 22.60  7.19 18.79 
0.44 22.07  7.36 18.72 
0.60 22.00  7.52 18.67 
0.77 21.88  7.69 18.60 
0.93 21.78  7.85 18.53 
1.10 21.71  8.02 18.48 
1.26 21.59  8.18 18.43 
1.43 21.52  8.35 18.36 
1.59 21.42  8.51 18.28 
1.76 21.32  8.68 18.21 
1.92 21.25  8.84 18.16 
2.09 21.13  9.01 18.12 
2.25 21.08  9.17 18.02 
2.42 20.96  9.34 17.95 
2.58 20.91  9.50 17.87 
2.75 20.79  9.67 17.85 
2.91 20.72  9.83 17.75 
3.07 20.60  10.00 17.71 
3.24 20.53  10.16 17.58 
3.40 20.46  10.27 17.61 
3.57 20.38  10.76 17.42 
3.73 20.31  11.26 17.25 
3.90 20.24  14.17 16.28 
4.06 20.17  16.04 15.75 
4.23 20.07  17.90 15.24 
4.39 20.05  19.77 14.71 
4.56 20.00  21.64 14.28 
4.72 19.90  23.51 13.89 
4.89 19.80  25.37 13.53 
5.05 19.73    
5.22 19.63    
5.38 19.59    
5.55 19.51    
5.71 19.44    
5.88 19.35    
6.04 19.27    
6.21 19.22    
6.37 19.10    
6.54 19.03    
6.70 18.98    
6.86 18.94    
7.03 18.84    
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Table B-82 
CPT-15 Sounding: Depth (ft) 41.371 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 12.50  7.19 12.21  51.57 10.71 
0.43 12.66  7.36 12.23  53.44 10.71 
0.60 12.69  7.52 12.16  55.31 10.69 
0.76 12.66  7.68 12.16  57.17 10.64 
0.93 12.64  7.85 12.13  59.04 10.61 
1.09 12.64  8.01 12.13  60.91 10.59 
1.26 12.59  8.18 12.11  62.78 10.59 
1.42 12.57  8.34 12.13  64.64 10.59 
1.59 12.54  8.51 12.09  66.51 10.54 
1.75 12.57  8.67 12.09  68.38 10.52 
1.92 12.57  8.84 12.09  70.24 10.52 
2.08 12.54  9.00 12.04  72.11 10.49 
2.25 12.50  9.17 11.99  73.98 10.49 
2.41 12.52  9.33 12.04  75.85 10.49 
2.58 12.52  9.50 12.01  77.71 10.44 
2.74 12.47  9.66 11.99  79.58 10.44 
2.91 12.45  9.83 11.99  81.45 10.44 
3.07 12.47  9.99 12.01  83.32 10.42 
3.24 12.45  10.16 11.99  85.18 10.44 
3.40 12.45  10.27 11.96  87.05 10.37 
3.57 12.45  10.76 11.94  88.92 10.37 
3.73 12.42  11.25 11.92  90.79 10.40 
3.89 12.40  14.22 11.70  92.65 10.40 
4.06 12.40  16.09 11.60  94.52 10.40 
4.22 12.42  17.96 11.48  96.39 10.37 
4.39 12.37  19.82 11.43  98.26 10.37 
4.55 12.40  21.69 11.31  100.12 10.35 
4.72 12.35  23.56 11.24  101.99 10.32 
4.88 12.35  25.43 11.12  103.86 10.35 
5.05 12.30  27.29 11.12  105.73 10.32 
5.21 12.35  29.16 11.00  107.59 10.30 
5.38 12.33  31.03 10.95  109.46 10.32 
5.54 12.30  32.90 10.88  111.33 10.32 
5.71 12.30  34.76 10.88  113.20 10.28 
5.87 12.30  36.63 10.88  115.06 10.28 
6.04 12.25  38.50 10.88  116.93 10.30 
6.20 12.25  40.37 10.83  118.80 10.25 
6.37 12.25  42.23 10.83  120.67 10.25 
6.53 12.25  44.10 10.81  122.53 10.25 
6.70 12.25  45.97 10.78  124.40 10.23 
6.86 12.23  47.84 10.76  126.27 10.25 
7.03 12.21  49.70 10.73  128.14 10.23 
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Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
130.00 10.23  208.44 10.11  286.87 10.08 
131.87 10.23  210.30 10.11  288.74 10.13 
133.74 10.25  212.17 10.11  290.61 10.11 
135.61 10.25  214.04 10.11  292.47 10.13 
137.47 10.20  215.91 10.11  294.34 10.13 
139.34 10.20  217.77 10.11  296.21 10.13 
141.21 10.18  219.64 10.16  298.08 10.13 
143.08 10.20  221.51 10.13  299.94 10.13 
144.94 10.23  223.38 10.13  301.81 10.16 
146.81 10.20  225.24 10.11  303.68 10.13 
148.68 10.20  227.11 10.13  305.55 10.16 
150.55 10.20  228.98 10.13  307.41 10.16 
152.41 10.18  230.85 10.13  309.28 10.16 
154.28 10.16  232.71 10.13  311.15 10.16 
156.15 10.18  234.58 10.11  313.02 10.18 
158.02 10.18  236.45 10.13  314.88 10.16 
159.88 10.16  238.32 10.13  316.75 10.16 
161.75 10.18  240.18 10.13  318.62 10.16 
163.62 10.18  242.05 10.13  320.49 10.18 
165.49 10.18  243.92 10.16  322.35 10.18 
167.35 10.18  245.79 10.13  324.22 10.18 
169.22 10.18  247.65 10.16  326.09 10.18 
171.09 10.16  249.52 10.13  327.96 10.18 
172.96 10.16  251.39 10.11  329.82 10.20 
174.82 10.18  253.26 10.08  331.69 10.16 
176.69 10.16  255.12 10.13  333.56 10.16 
178.56 10.16  256.99 10.11  335.43 10.18 
180.43 10.16  258.86 10.11  337.29 10.16 
182.29 10.18  260.73 10.16  339.16 10.16 
184.16 10.16  262.59 10.13  341.03 10.16 
186.03 10.11  264.46 10.13  342.90 10.20 
187.90 10.16  266.33 10.13  344.76 10.18 
189.76 10.13  268.20 10.13  346.63 10.18 
191.63 10.13  270.06 10.13  348.50 10.16 
193.50 10.16  271.93 10.13  350.36 10.16 
195.37 10.16  273.80 10.11  352.23 10.18 
197.23 10.16  275.67 10.13  354.10 10.18 
199.10 10.13  277.53 10.16  355.97 10.16 
200.97 10.13  279.40 10.13  357.83 10.16 
202.84 10.16  281.27 10.11  359.70 10.13 
204.70 10.13  283.14 10.13  361.57 10.16 
206.57 10.13  285.00 10.11  363.44 10.13 
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Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
365.30 10.16  443.74 10.20  522.17 10.25 
367.17 10.13  445.61 10.20  524.04 10.25 
369.04 10.13  447.47 10.18  525.91 10.28 
370.91 10.16  449.34 10.20    
372.77 10.16  451.21 10.20    
374.64 10.18  453.08 10.18    
376.51 10.20  454.94 10.18    
378.38 10.20  456.81 10.23    
380.24 10.18  458.68 10.20    
382.11 10.18  460.55 10.20    
383.98 10.20  462.41 10.20    
385.85 10.18  464.28 10.20    
387.71 10.18  466.15 10.20    
389.58 10.18  468.02 10.20    
391.45 10.18  469.88 10.23    
393.32 10.18  471.75 10.25    
395.18 10.16  473.62 10.25    
397.05 10.16  475.49 10.23    
398.92 10.18  477.35 10.23    
400.79 10.18  479.22 10.23    
402.65 10.20  481.09 10.23    
404.52 10.18  482.96 10.25    
406.39 10.18  484.82 10.25    
408.26 10.18  486.69 10.25    
410.12 10.18  488.56 10.25    
411.99 10.18  490.42 10.23    
413.86 10.20  492.29 10.25    
415.73 10.18  494.16 10.28    
417.59 10.20  496.03 10.25    
419.46 10.20  497.89 10.28    
421.33 10.20  499.76 10.28    
423.20 10.20  501.63 10.28    
425.06 10.18  503.50 10.28    
426.93 10.18  505.36 10.25    
428.80 10.20  507.23 10.25    
430.67 10.18  509.10 10.25    
432.53 10.20  510.97 10.25    
434.40 10.20  512.83 10.25    
436.27 10.20  514.70 10.28    
438.14 10.23  516.57 10.25    
440.00 10.20  518.44 10.25    
441.87 10.23  520.30 10.28    
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Table B-83 
CPT-15 Sounding: Depth (ft) 80.740 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 67.59  7.20 64.62 
0.44 67.90  7.36 64.50 
0.61 68.05  7.53 64.36 
0.77 68.14  7.69 64.23 
0.94 68.21  7.86 64.11 
1.10 68.26  8.02 63.99 
1.27 68.29  8.19 63.85 
1.43 68.29  8.35 63.73 
1.59 68.24  8.52 63.63 
1.76 68.19  8.68 63.51 
1.92 68.17  8.84 63.34 
2.09 68.09  9.01 63.22 
2.25 68.02  9.17 63.13 
2.42 67.95  9.34 62.98 
2.58 67.85  9.50 62.88 
2.75 67.78  9.67 62.72 
2.91 67.66  9.83 62.64 
3.08 67.56  10.00 62.47 
3.24 67.47  10.16 62.38 
3.41 67.35  10.27 62.28 
3.57 67.25  10.77 61.94 
3.74 67.13  11.26 61.63 
3.90 67.01  23.29 54.54 
4.07 66.89  25.16 53.69 
4.23 66.79  27.03 52.85 
4.40 66.70  28.89 52.05 
4.56 66.55  30.76 51.28 
4.73 66.45  32.63 50.63 
4.89 66.33  34.50 49.98 
5.05 66.19  36.36 49.33 
5.22 66.09  38.23 48.70 
5.38 66.00  40.10 48.27 
5.55 65.85    
5.71 65.73    
5.88 65.61    
6.04 65.49    
6.21 65.37    
6.37 65.25    
6.54 65.13    
6.70 65.01    
6.87 64.86    
7.03 64.77    
 249
Table B-84 
CPT-15 Sounding: Depth (ft) 84.021 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 314.32  7.20 80.95 
0.44 253.05  7.36 80.11 
0.61 236.46  7.53 79.19 
0.77 218.87  7.69 78.42 
0.94 203.99  7.86 77.60 
1.10 191.79  8.02 76.83 
1.26 181.39  8.19 76.13 
1.43 172.39  8.35 75.40 
1.59 164.55  8.52 74.68 
1.76 157.68  8.68 74.03 
1.92 151.48  8.84 73.40 
2.09 145.96  9.01 72.75 
2.25 140.94  9.17 72.15 
2.42 136.40  9.34 71.59 
2.58 132.23  9.50 71.01 
2.75 128.40  9.67 70.46 
2.91 124.92  9.83 69.93 
3.08 121.69  10.00 69.44 
3.24 118.65  10.16 68.96 
3.41 115.93  10.27 68.60 
3.57 113.37  10.77 67.27 
3.74 110.96  11.26 65.97 
3.90 108.67  14.01 60.04 
4.07 106.52  15.88 57.07 
4.23 104.49  17.74 54.61 
4.40 102.59  19.61 52.66 
4.56 100.80  21.48 51.04 
4.73 99.14  23.34 49.50 
4.89 97.50  25.21 48.22 
5.05 95.98  27.08 47.06 
5.22 94.51  28.95 46.05 
5.38 93.11    
5.55 91.78    
5.71 90.48    
5.88 89.25    
6.04 88.07    
6.21 86.93    
6.37 85.85    
6.54 84.74    
6.70 83.75    
6.87 82.78    
7.03 81.84    
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Table B-85 
CPT-15 Sounding: Depth (ft) 93.864 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 496.84  7.25 261.13 
0.49 464.86  7.41 259.42 
0.66 451.18  7.58 257.73 
0.82 437.39  7.74 256.12 
0.99 424.17  7.91 254.50 
1.15 411.87  8.07 252.96 
1.32 400.82  8.24 251.41 
1.48 391.44  8.40 249.97 
1.65 383.28  8.57 248.54 
1.81 375.18  8.73 247.14 
1.98 367.70  8.90 245.79 
2.14 361.04  9.06 244.42 
2.30 354.87  9.23 243.14 
2.47 349.30  9.39 241.81 
2.63 343.89  9.56 240.53 
2.80 338.80  9.72 239.28 
2.96 333.96  9.88 238.05 
3.13 329.40  10.05 236.89 
3.29 325.10  10.16 235.86 
3.46 321.05  10.65 232.70 
3.62 317.22  11.15 229.49 
3.79 313.57  18.12 195.94 
3.95 310.03  19.99 189.74 
4.12 306.65  21.86 184.12 
4.28 303.39  23.73 179.10 
4.45 300.31  25.59 174.66 
4.61 297.41  27.46 170.80 
4.78 294.57  29.33 167.16 
4.94 291.86  31.20 163.69 
5.11 289.24  33.06 160.41 
5.27 286.63    
5.44 284.12    
5.60 281.76    
5.77 279.44    
5.93 277.13    
6.09 274.88    
6.26 272.71    
6.42 270.64    
6.59 268.61    
6.75 266.66    
6.92 264.75    
7.08 262.99    
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Table B-86 
CPT-15 Sounding: Depth (ft) 97.144 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 182.04  7.20 110.40 
0.44 165.35  7.36 109.73 
0.61 163.64  7.53 109.05 
0.77 161.51  7.69 108.42 
0.94 159.22  7.86 107.80 
1.10 156.93  8.02 107.19 
1.27 154.74  8.19 106.59 
1.43 152.57  8.35 106.04 
1.60 150.49  8.52 105.39 
1.76 148.49  8.68 104.83 
1.93 146.54  8.85 104.32 
2.09 144.63  9.01 103.70 
2.26 142.82  9.18 103.17 
2.42 141.08  9.34 102.66 
2.58 139.42  9.51 102.18 
2.75 137.80  9.67 101.57 
2.91 136.26  9.84 101.09 
3.08 134.76  10.00 100.58 
3.24 133.39  10.16 100.13 
3.41 132.01  10.27 99.74 
3.57 130.69  10.77 98.37 
3.74 129.43  11.26 97.02 
3.90 128.23  14.01 90.53 
4.07 127.02  15.88 87.05 
4.23 125.91  17.74 83.92 
4.40 124.80  19.61 81.22 
4.56 123.74  21.48 78.78 
4.73 122.73  23.35 76.61 
4.89 121.74  25.21 74.65 
5.06 120.77  27.08 72.85 
5.22 119.86  28.95 71.30 
5.39 118.97    
5.55 118.07    
5.72 117.20    
5.88 116.38    
6.05 115.59    
6.21 114.79    
6.37 113.97    
6.54 113.25    
6.70 112.52    
6.87 111.80    
7.03 111.08    
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Table B-87 
CPT-15 Sounding: Depth (ft) 97.735 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 1906.31  7.25 88.91  62.18 42.26 
0.50 282.77  7.42 88.02  64.04 42.02 
0.66 257.15  7.58 87.15  65.91 41.83 
0.83 236.10  7.75 86.35  67.78 41.63 
0.99 219.26  7.91 85.56  69.65 41.44 
1.16 205.44  8.08 84.76  71.51 41.27 
1.32 193.88  8.24 84.04  73.38 41.10 
1.48 184.02  8.41 83.31  75.25 40.98 
1.65 175.48  8.57 82.61  77.12 40.81 
1.81 168.00  8.73 81.94  78.98 40.72 
1.98 161.42  8.90 81.26  80.85 40.62 
2.14 155.51  9.06 80.61  82.72 40.48 
2.31 150.20  9.23 80.01  84.59 40.38 
2.47 145.43  9.39 79.41  86.45 40.23 
2.64 141.13  9.56 78.80  88.32 40.16 
2.80 137.18  9.72 78.22  90.19 40.02 
2.97 133.56  9.89 77.67  92.06 39.94 
3.13 130.21  10.05 77.14  93.92 39.87 
3.30 127.12  10.16 76.71  95.79 39.78 
3.46 124.30  10.66 75.23  97.66 39.73 
3.63 121.59  11.15 73.79  99.53 39.63 
3.79 119.11  22.96 55.60  101.39 39.58 
3.96 116.79  24.83 54.08  103.26 39.51 
4.12 114.62  26.70 52.75  105.13 39.44 
4.29 112.60  28.56 51.64  107.00 39.44 
4.45 110.62  30.43 50.61  108.86 39.39 
4.62 108.81  32.30 49.67  110.73 39.34 
4.78 107.10  34.17 48.85  112.60 39.25 
4.94 105.43  36.03 48.07  114.47 39.25 
5.11 103.89  37.90 47.42  116.33 39.17 
5.27 102.47  39.77 46.80  118.20 39.15 
5.44 101.02  41.64 46.24  120.07 39.08 
5.60 99.69  43.50 45.71  121.94 39.08 
5.77 98.39  45.37 45.20  123.80 39.03 
5.93 97.16  47.24 44.77  125.67 38.98 
6.10 95.98  49.11 44.33  127.54 38.96 
6.26 94.84  50.97 43.97  129.41 38.91 
6.43 93.76  52.84 43.64  131.27 38.88 
6.59 92.72  54.71 43.32  133.14 38.86 
6.76 91.68  56.57 43.03  135.01 38.84 
6.92 90.72  58.44 42.74  136.88 38.81 
7.09 89.80  60.31 42.50  138.74 38.81 
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Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
140.61 38.79  219.04 38.35  297.48 38.26 
142.48 38.76  220.91 38.38  299.35 38.26 
144.35 38.74  222.78 38.35  301.21 38.26 
146.21 38.69  224.65 38.33  303.08 38.28 
148.08 38.69  226.51 38.35  304.95 38.28 
149.95 38.67  228.38 38.33  306.82 38.26 
151.82 38.62  230.25 38.35  308.68 38.28 
153.68 38.59  232.12 38.35  310.55 38.26 
155.55 38.59  233.98 38.33  312.42 38.28 
157.42 38.57  235.85 38.33  314.29 38.23 
159.29 38.57  237.72 38.30  316.15 38.26 
161.15 38.55  239.59 38.33  318.02 38.28 
163.02 38.59  241.45 38.33  319.89 38.26 
164.89 38.55  243.32 38.30  321.76 38.23 
166.76 38.55  245.19 38.30  323.62 38.28 
168.62 38.50  247.06 38.33  325.49 38.26 
170.49 38.47  248.92 38.33  327.36 38.26 
172.36 38.50  250.79 38.33  329.23 38.26 
174.23 38.50  252.66 38.30  331.09 38.23 
176.09 38.47  254.53 38.33  332.96 38.26 
177.96 38.50  256.39 38.33  334.83 38.26 
179.83 38.45  258.26 38.35  336.69 38.26 
181.70 38.47  260.13 38.30  338.56 38.26 
183.56 38.45  262.00 38.30  340.43 38.26 
185.43 38.45  263.86 38.30  342.30 38.26 
187.30 38.43  265.73 38.26  344.16 38.26 
189.17 38.43  267.60 38.30  346.03 38.26 
191.03 38.45  269.47 38.28  347.90 38.26 
192.90 38.45  271.33 38.28  349.77 38.23 
194.77 38.40  273.20 38.30  351.63 38.28 
196.63 38.43  275.07 38.30  353.50 38.23 
198.50 38.40  276.94 38.30  355.37 38.26 
200.37 38.43  278.80 38.26  357.24 38.23 
202.24 38.40  280.67 38.28  359.10 38.26 
204.10 38.38  282.54 38.26  360.97 38.23 
205.97 38.38  284.41 38.28  362.84 38.23 
207.84 38.40  286.27 38.26  364.71 38.21 
209.71 38.35  288.14 38.30  366.57 38.23 
211.57 38.38  290.01 38.26  368.44 38.23 
213.44 38.38  291.88 38.26  370.31 38.26 
215.31 38.38  293.74 38.28  372.18 38.26 
217.18 38.38  295.61 38.28  374.04 38.23 
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Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
375.91 38.23  454.35 38.26  532.78 38.23 
377.78 38.23  456.21 38.23  534.65 38.21 
379.65 38.23  458.08 38.23  536.51 38.21 
381.51 38.23  459.95 38.26  538.38 38.21 
383.38 38.26  461.82 38.21  540.25 38.21 
385.25 38.21  463.68 38.23  542.12 38.18 
387.12 38.21  465.55 38.23  543.98 38.21 
388.98 38.23  467.42 38.21  545.85 38.18 
390.85 38.23  469.29 38.21  547.72 38.16 
392.72 38.21  471.15 38.23  549.59 38.14 
394.59 38.26  473.02 38.23  551.45 38.16 
396.45 38.23  474.89 38.23  553.32 38.18 
398.32 38.26  476.75 38.21  555.19 38.18 
400.19 38.26  478.62 38.18  557.06 38.16 
402.06 38.26  480.49 38.23  558.92 38.16 
403.92 38.26  482.36 38.26  560.79 38.18 
405.79 38.23  484.22 38.23  562.66 38.16 
407.66 38.21  486.09 38.21  564.53 38.16 
409.53 38.23  487.96 38.21  566.39 38.18 
411.39 38.26  489.83 38.23  568.26 38.16 
413.26 38.23  491.69 38.23  570.13 38.16 
415.13 38.23  493.56 38.26  572.00 38.18 
417.00 38.21  495.43 38.26  573.86 38.16 
418.86 38.21  497.30 38.23  575.73 38.16 
420.73 38.23  499.16 38.23  577.60 38.21 
422.60 38.23  501.03 38.23  579.47 38.18 
424.47 38.21  502.90 38.26  581.33 38.18 
426.33 38.21  504.77 38.26  583.20 38.18 
428.20 38.23  506.63 38.21  585.07 38.16 
430.07 38.21  508.50 38.26  586.94 38.14 
431.94 38.23  510.37 38.23  588.80 38.16 
433.80 38.21  512.24 38.21  590.67 38.16 
435.67 38.23  514.10 38.21  592.54 38.18 
437.54 38.21  515.97 38.23  594.41 38.21 
439.41 38.23  517.84 38.23  596.27 38.18 
441.27 38.23  519.71 38.21  598.14 38.16 
443.14 38.21  521.57 38.23  600.01 38.16 
445.01 38.21  523.44 38.23  601.88 38.16 
446.88 38.23  525.31 38.23  603.74 38.16 
448.74 38.23  527.18 38.21  605.61 38.16 
450.61 38.23  529.04 38.21  607.48 38.16 
452.48 38.23  530.91 38.23    
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Table B-88 
CPT-16 Sounding: Depth (ft) 50.951 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 33.84  7.19 26.90 
0.44 32.71  7.36 26.77 
0.60 32.49  7.52 26.68 
0.77 32.27  7.69 26.58 
0.93 32.08  7.85 26.49 
1.09 31.84  8.02 26.41 
1.26 31.60  8.18 26.27 
1.42 31.43  8.34 26.22 
1.59 31.21  8.51 26.10 
1.75 31.02  8.67 26.03 
1.92 30.85  8.84 25.91 
2.08 30.68  9.00 25.81 
2.25 30.56  9.17 25.71 
2.41 30.37  9.33 25.64 
2.58 30.20  9.50 25.52 
2.74 30.03  9.66 25.45 
2.91 29.86  9.83 25.33 
3.07 29.74  9.99 25.28 
3.24 29.60  10.16 25.21 
3.40 29.48  10.27 25.16 
3.57 29.33  10.76 24.89 
3.73 29.21  11.26 24.63 
3.90 29.07  18.56 21.81 
4.06 28.95  20.43 21.28 
4.23 28.87  22.30 20.74 
4.39 28.73  24.16 20.29 
4.55 28.63  26.03 19.68 
4.72 28.51  27.90 19.13 
4.88 28.39  29.77 18.79 
5.05 28.27  31.63 18.48 
5.21 28.17  33.50 18.19 
5.38 28.05  35.37 17.90 
5.54 27.93  37.24 17.66 
5.71 27.84  39.10 17.39 
5.87 27.72    
6.04 27.62    
6.20 27.50    
6.37 27.43    
6.53 27.31    
6.70 27.18    
6.86 27.06    
7.03 26.97    
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Table B-89 
CPT-16 Sounding: Depth (ft) 60.739 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 19.54  7.25 19.63  54.49 17.32 
0.50 19.51  7.42 19.61  56.36 17.22 
0.66 19.56  7.58 19.59  58.23 17.15 
0.83 19.56  7.75 19.61  60.09 17.08 
0.99 19.59  7.91 19.59  61.96 17.03 
1.16 19.59  8.08 19.59  63.83 16.96 
1.32 19.59  8.24 19.59  65.70 16.89 
1.49 19.59  8.41 19.54  67.56 16.84 
1.65 19.56  8.57 19.54  69.43 16.76 
1.82 19.59  8.74 19.56  71.30 16.72 
1.98 19.59  8.90 19.56  73.16 16.64 
2.15 19.56  9.07 19.54  75.03 16.60 
2.31 19.61  9.23 19.51  76.90 16.50 
2.48 19.63  9.40 19.51  78.77 16.45 
2.64 19.63  9.56 19.54  80.63 16.40 
2.81 19.63  9.73 19.47  82.50 16.31 
2.97 19.63  9.89 19.49  84.37 16.26 
3.13 19.63  10.06 19.49  86.24 16.23 
3.30 19.66  10.17 19.47  88.10 16.14 
3.46 19.61  10.66 19.47  89.97 16.07 
3.63 19.66  11.15 19.44  91.84 16.04 
3.79 19.66  15.27 19.20  93.71 15.97 
3.96 19.66  17.14 19.10  95.57 15.94 
4.12 19.66  19.01 19.01  97.44 15.85 
4.29 19.66  20.88 18.89  99.31 15.82 
4.45 19.66  22.74 18.81  101.18 15.75 
4.62 19.66  24.61 18.72  103.04 15.73 
4.78 19.63  26.48 18.57  104.91 15.68 
4.95 19.66  28.35 18.50  106.78 15.63 
5.11 19.66  30.21 18.38  108.65 15.58 
5.28 19.63  32.08 18.33  110.51 15.53 
5.44 19.63  33.95 18.21  112.38 15.46 
5.61 19.66  35.82 18.14  114.25 15.41 
5.77 19.63  37.68 18.04  116.12 15.41 
5.94 19.66  39.55 17.97  117.98 15.34 
6.10 19.66  41.42 17.85  119.85 15.29 
6.27 19.63  43.29 17.80  121.72 15.27 
6.43 19.63  45.15 17.68  123.59 15.24 
6.60 19.63  47.02 17.61  125.45 15.22 
6.76 19.63  48.89 17.54  127.32 15.15 
6.92 19.63  50.76 17.42  129.19 15.10 
7.09 19.63  52.62 17.39    
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Table B-90 
CPT-16 Sounding: Depth (ft) 67.355 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 68.84  7.25 70.17  53.55 41.18 
0.49 69.93  7.41 70.07  55.42 40.52 
0.66 70.14  7.58 69.93  57.29 39.92 
0.82 70.36  7.74 69.83  59.15 39.32 
0.99 70.53  7.91 69.66  61.02 38.76 
1.15 70.72  8.07 69.57  62.89 38.21 
1.32 70.87  8.24 69.40  64.76 37.70 
1.48 70.99  8.40 69.28  66.62 37.24 
1.65 71.06  8.57 69.13  68.49 36.74 
1.81 71.18  8.73 68.96  70.36 36.28 
1.98 71.28  8.90 68.82  72.22 35.82 
2.14 71.33  9.06 68.70  74.09 35.41 
2.30 71.40  9.23 68.53  75.96 34.93 
2.47 71.45  9.39 68.43  77.83 34.59 
2.63 71.47  9.55 68.26  79.69 34.18 
2.80 71.52  9.72 68.09  81.56 33.82 
2.96 71.54  9.88 67.93  83.43 33.41 
3.13 71.57  10.05 67.78  85.30 33.07 
3.29 71.57  10.16 67.66  87.16 32.73 
3.46 71.57  10.65 67.23  89.03 32.37 
3.62 71.57  11.15 66.79  90.90 32.06 
3.79 71.54  14.33 63.95  92.77 31.74 
3.95 71.54  16.20 62.33  94.63 31.43 
4.12 71.50  18.07 60.79  96.50 31.14 
4.28 71.47  19.94 59.27  98.37 30.85 
4.45 71.45  21.80 57.82  100.24 30.56 
4.61 71.40  23.67 56.40  102.10 30.27 
4.78 71.33  25.54 55.12  103.97 30.01 
4.94 71.28  27.41 53.86  105.84 29.72 
5.11 71.23  29.27 52.63  107.71 29.50 
5.27 71.21  31.14 51.50  109.57 29.26 
5.44 71.13  33.01 50.41  111.44 29.02 
5.60 71.09  34.88 49.35  113.31 28.78 
5.77 70.99  36.74 48.34  115.18 28.54 
5.93 70.94  38.61 47.42  117.04 28.34 
6.09 70.84  40.48 46.53  118.91 28.10 
6.26 70.75  42.35 45.64  120.78 27.91 
6.42 70.70  44.21 44.79  122.65 27.72 
6.59 70.58  46.08 44.05  124.51 27.52 
6.75 70.46  47.95 43.27  126.38 27.33 
6.92 70.36  49.82 42.55  128.25 27.11 
7.08 70.26  51.68 41.85  130.12 26.94 
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Time  u 
(sec) (ft,H2O) 
131.98 26.77 
133.85 26.61 
135.72 26.44 
137.59 26.27 
139.45 26.10 
141.32 25.98 
143.19 25.76 
145.06 25.62 
146.92 25.42 
148.79 25.30 
150.66 25.13 
152.53 25.01 
154.39 24.89 
156.26 24.75 
158.13 24.63 
160.00 24.48 
161.86 24.36 
163.73 24.24 
165.60 24.12 
167.47 23.98 
169.33 23.90 
171.20 23.78 
173.07 23.69 
174.94 23.52 
176.80 23.42 
178.67 23.30 
180.54 23.18 
182.41 23.06 
184.27 22.94 
186.14 22.84 
188.01 22.77 
189.88 22.67 
191.74 22.63 
193.61 22.48 
195.48 22.38 
197.35 22.29 
199.21 22.24 
201.08 22.14 
202.95 22.07 
204.82 22.00 
206.68 21.90 
208.55 21.83 
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Table B-91 
CPT-16 Sounding: Depth (ft) 80.478 
 
Time  u  Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 42.19  6.04 34.64  26.80 28.92 
0.44 40.72  6.21 34.57  28.67 28.78 
0.60 40.48  6.37 34.45  30.54 28.61 
0.77 40.21  6.54 34.30  32.41 28.44 
0.93 39.90  6.70 34.23  34.27 28.34 
1.10 39.66  6.87 34.11  36.14 28.22 
1.26 39.41  7.03 34.01  38.01 28.13 
1.43 39.15  7.20 33.91    
1.59 38.88  7.36 33.82    
1.76 38.64  7.52 33.72    
1.92 38.40  7.69 33.65    
2.09 38.18  7.85 33.58    
2.25 37.99  8.02 33.48    
2.42 37.77  8.18 33.38    
2.58 37.61  8.35 33.29    
2.75 37.41  8.51 33.24    
2.91 37.24  8.68 33.12    
3.08 37.07  8.84 33.05    
3.24 36.93  9.01 32.95    
3.41 36.74  9.17 32.85    
3.57 36.57  9.34 32.81    
3.73 36.42  9.50 32.73    
3.90 36.28  9.67 32.64    
4.06 36.13  9.83 32.56    
4.23 36.01  10.00 32.49    
4.39 35.87  10.16 32.44    
4.56 35.68  10.27 32.35    
4.72 35.58  10.77 32.20    
4.89 35.46  11.26 32.01    
5.05 35.34  15.60 30.75    
5.22 35.22  17.47 30.37    
5.38 35.07  19.33 29.98    
5.55 35.00  21.20 29.65    
5.71 34.86  23.07 29.36    
5.88 34.73  24.94 29.14    
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Table B-92 
CPT-16 Sounding: Depth (ft) 96.882 
 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 551.24  7.25 100.17 
0.49 328.79  7.41 99.09 
0.66 298.43  7.58 98.03 
0.82 275.32  7.74 96.94 
0.99 257.01  7.91 95.98 
1.15 240.73  8.07 95.06 
1.32 226.93  8.24 94.17 
1.48 215.30  8.40 93.28 
1.64 205.15  8.57 92.46 
1.81 196.30  8.73 91.54 
1.97 188.77  8.89 90.84 
2.14 182.09  9.06 90.09 
2.30 176.20  9.22 89.32 
2.47 170.66  9.39 88.62 
2.63 165.66  9.55 87.90 
2.80 160.84  9.72 87.13 
2.96 156.38  9.88 86.52 
3.13 152.04  10.05 85.90 
3.29 148.08  10.16 85.34 
3.46 144.36  10.65 83.68 
3.62 140.99  11.15 82.04 
3.79 137.85  14.33 73.52 
3.95 134.91  16.20 70.10 
4.12 132.11  18.07 67.30 
4.28 129.46  19.93 65.13 
4.45 127.00  21.80 63.17 
4.61 124.71  23.67 61.68 
4.78 122.61  25.54 60.38 
4.94 120.58  27.40 59.34 
5.10 118.63  29.27 58.23 
5.27 116.72  31.14 57.31 
5.43 115.01  33.01 56.54 
5.60 113.42  34.87 55.86 
5.76 111.78  36.74 55.24 
5.93 110.23  38.61 54.68 
6.09 108.79  40.48 54.10 
6.26 107.39  42.34 53.38 
6.42 106.08  44.21 52.73 
6.59 104.83  46.08 52.20 
6.75 103.67  47.95 51.72 
6.92 102.47  49.81 51.33 
7.08 101.26  51.68 50.90 
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Table B-93 
CPT-16 Sounding: Depth (ft) 100.163 
Time  u  Time  u 
(sec) (ft,H2O)  (sec) (ft,H2O) 
0.00 155.73  7.20 124.15 
0.44 146.99  7.36 123.69 
0.61 146.27  7.53 123.21 
0.77 145.43  7.69 122.73 
0.94 144.63  7.86 122.29 
1.10 143.83  8.02 121.81 
1.27 143.09  8.19 121.40 
1.43 142.36  8.35 120.97 
1.60 141.69  8.52 120.51 
1.76 140.99  8.68 120.07 
1.93 140.34  8.85 119.62 
2.09 139.69  9.01 119.21 
2.26 139.06  9.18 118.80 
2.42 138.48  9.34 118.36 
2.59 137.88  9.51 117.95 
2.75 137.27  9.67 117.54 
2.92 136.69  9.84 117.13 
3.08 136.14  10.00 116.72 
3.25 135.58  10.17 116.34 
3.41 135.03  10.28 116.02 
3.57 134.50  10.77 114.99 
3.74 133.94  11.26 113.85 
3.90 133.46  15.71 105.26 
4.07 132.96  17.58 102.37 
4.23 132.42  19.45 99.64 
4.40 131.92  21.32 97.23 
4.56 131.44  23.18 94.99 
4.73 130.93  25.05 92.94 
4.89 130.45  26.92 91.01 
5.06 129.96  28.79 89.27 
5.22 129.51  30.65 87.73 
5.39 129.02    
5.55 128.54    
5.72 128.11    
5.88 127.67    
6.05 127.24    
6.21 126.76    
6.38 126.30    
6.54 125.94    
6.71 125.48    
6.87 125.07    
7.03 124.61    
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